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The frame grid is the closest 
approach to the ideal “Phys- 
icist’s grid”’—electrical char- 
acteristics but no physical 
dimensions. It results in: « higher 
transconductance per milliampere 
¢ tighter Gm and plate current tol- 
erance « low transit time ¢ low Ca- 
pacitances * lower microphonics « 


rugged construction 
_\) AMPEREX FRAME GRID 


The grid-to-cathode spacing toler- 
ance is determined by the carefully 
controlled diameter of grid support 
rods (centerless ground) and by 
frame crossbraces between these 
rods. Extremely fine grid wire elim- 
inates the ‘island effect’ usually 
encountered in conventional tubes 
with equally close grid-to-cathode 
spacing. Rigid support of fine wires 
reduces mechanical resonance and 
microphonics in the grid. 
CONVENTIONAL GRID 
Grid-to-cathode spacing tolerance 
depends on accuracy of grid dimen- 
sion, obtained by stretching on a 
mandrel, and on tolerances of holes 
in top and bottom mica rod supports. 
Diameter of grid wire must be large 
enough to be self-supporting. 


For additional data write to 
Semiconductor and Special Tube Division 
Amperex Electronic Corporation 
230 Duffy Ave., Hicksville, Long Island, N. Y. 


in Canada: Rogers Electronic Tubes & Components, 
116 Vanderhoof Avenue, Toronto 17, Ontario 
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everything in this picture 


JUST BY ESTIMATING WHAT IT'S WORTH! 


It’s still 
not too late 
to enter the 

fabulous 

Westinghouse 


You can win absolutely everything shown in this picture, 


simply by estimating its total retail value. The closest estimate will 
win it all! Enter now! Enter often! Still 2 more Giant Jackpot pictures to go! 


Never before a contest so easy to enter...so easy to win! 
Don’t miss this opportunity to win a whole truckload 
of valuable prizes! Final contest closes in four weeks. 
You can enter the two remaining contests as often as 
you like... win from hundreds of other prizes if you 
miss the top award! 


Just 3 easy steps to enter... 

1. Ask your Westinghouse distributor for a supply 
of official entry forms . . . several for each contest 
you want to enter. 

2. Estimate the total dollars-and-cents retail value 
(exclusive of local sales and Federal excise taxes) 
of all the items shown and described in the picture 
for the contest you are entering. You’ll receive an 
information leaflet with your entry blanks which 
shows photographs of all four Giant Jackpots. 

. Write your estimate on the Entry Form and mail 
—_ with the end panel from a Westinghouse 
pak tray which reads ‘Westinghouse Electronic 


5- 
Tubes” or a reasonable facsimile to: “Jackpot,” 
Westinghouse Electric Corp., Box 367, New York 


46, New York. 


That’s all there is to it ... Just look what you can 
still win! 


2 first prizes: ‘Winner Take All’— everything shown 
in a Giant Jackpot picture. 


2 second prizes: Your choice of Westinghouse Refrig- 
erator, Freezer, Laundromat, Dryer, Two Different 
Ranges, Room Air Conditioner, Stereo-Fidelity. 


2 third prizes: Your choice of Westinghouse Refriger- 
ator, Freezer, Dryer, Range, Air Conditioner. 


24 fourth prizes: Your choice of two Westinghouse Im- 
merse-A-Matic appliances with a control unit. 


50 fifth prizes: Your choice of Westinghouse Spoutless 
Coffee Maker or Portable Mixer. 


120 runner-up prizes: Westinghouse Dog-O-Matic Hot 
Dog Cooker. 


‘THIRD CONTEST STARTS AUGUST 31, 1959! GET ENTRY 
BLANKS AND OFFICIAL RULES FROM YOUR WESTING- 
HOUSE DISTRIBUTOR! 


you can ss SURE...r's WWeStin house 


Electronic Tube Division Elmira, N.Y. 


if your distributor does net handle Westinghouse tubes send his name and address te 
Westinghouse, Box 284, Elmira, New York. Don’t miss this big opportunity! 
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2 MODERN TRAINING CENTERS LABORATORIES 


Large modern training centers in Chicago and Toronto offer DeVry students day and 
evening classes. The staffs, facilities and experience of these centers stand back 
of the home training programs. Whether you train at home or in residence, you're 
a DeVry Tech man. bssen into it now! 


MAIL COUPON TODAY 


DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago 41, Ill., Dept. EW-9-P 

Please give me your FREE booklets, ‘Pocket Guide to Real — and 
“Electronics in Travel,” and tell me how to prepare to enter one or 

more branches of Electronics. 


NAME AGE 
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C) Check here if subject tc ve Ra 
iy Canadian Training Center is located at 


STREET 

city ONE .. STATE 
training. 

2060 Reselawn Avenue, Toronto 12, Ontario. 


Dependability 
is a 

built-in 
feature 

of 
all 

Deico 
Radio 
Service 
Parts! 


Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather LCO 
conditions. You can rely on them for exceptional power handling and rich distortion-free tone. 

i : : P 

Deico’s popular 8-inch “Hi-Fi” speaker, No. 8007, provides the most power and tonal range for the money. Designed EPENDABILITY 


for replacement use and high fidelity audio systems, it’s a good, fast seller with price and quality appeal. 


For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic 
Parts Distributor. He carries the complete line. Other extras you get with Delco are e Wide selection of special 
application parts e Complete technical training program e Effective warranties e Dealer identification signs. Division of General Motors ¢ Kokomo; Indiona 


ELIABILITY 


Stock with Delco Electronic Parts—more dependability and reliability for your customers, more profit for you. —_ Available svecywere through v TAS 
Electronic Uiviwv 
associated with 
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Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 


F.C.C. LICENSE —THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 


WHICH LICENSE FOR WHICH JOB? oe 


The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 


GRANTHAM TRAINING PREPARES YOU 


The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff's 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 


OUR GUARANTEE oF) X) 


If you should fail the F.C. C. exam after finishing our Ns WA 
course, we guarantee to give additional training at NO Wa av 
ADDITIONAL COST. Read details in our free booklet. A ox 

NZ) 


Get 


Your First Class Commercial 


F.C.C. LICENSE 


QUICKLY ! 


CORRESPONDENCE OR RESIDENCE CLASSES 


Grantham School of Electronics specializes in F.C.C. license 
preparation. Correspondence training is conducted from Holly- 
wood, Seattle, Kansas City and Washington; also, resident DAY 
and EVENING classes are held in all four cities. Either way, by 
correspondence or in resident classes, we train you quickly and well. 


his booklet ‘ 


and explains what an 
F.C.C. license can do 
for your future. 


HERE’S PROOF... 

that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 


License Weeks 


Robert J. Conley, 129 W. 46th St.. New York 36, N.Y......... Ist 14 
W. R. Smith, 1335 E. 8th St., Long Beach, Calif. ................ Ist 12 
Howard E. Martz, 301 S. Penn. St., Fairmount, ind................ ist 24 
John W. Dempsey, Box 55, Rising Sun, Md. ................... Ist 12 
Donald H. Ford, Hyannis RD, Barnstable, Mass. ................. Ist 12 
Richard J. Falk, 2303 Holman St., Bremerton, Wash................ Ist 22 
Denson D. McNully, 1117 N. Houston St., Amarillo, Texas.......... Ist : 
James D. Hough, 400 S. Church St., East Troy, Wisc............... Ist 12 
Odie B. Perry, ir., Rt. +3, Zebulon, N.C... eee eee Ist 12 
Milton C. Gee, Rt. +1, Washington, N.J... 0... ooo cee cece Ist 11 


Grantham School of Electronics 
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1505 N. Western Ave. 
Hollywood 27, Calif. 
(Phone: HO 7-7727) 
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408 Marion Street 
Seattle 4, Wash. 
(Phone: MA 2-7227) 


3123 Gillham Road 
Kansas City 9, Mo. 
(Phone: JE 1-6320) 


821-19th Street, N. W. 
Washington 6, D.C. 


(Phone: ST 3-3614) 
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MAIL COUPON TO SCHOOL NEAREST YOU 
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ee (Mail in envelope or paste on postal card) i 
! I 
, To: GRANTHAM SCHOOL OF ELECTRONICS 
| 1S05.N. Western 408 Marion 3123 Gillham Rd. 821-19th, NW i 
| Hollywood Seattle “ Kansas City ° Washington 
| Gentlemen: | 
. | Please send me your free booklet telling how | can get my com- | 
1 mercial F.C.C. license quickly. | understand there is no obligation ! 
and no salesman will call. 

i i 
Saat a a a __Age — 
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ces SS | Br ee ie ee 8 
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#748 
LONG-REACH 
END CUTTER 


Specially Designed 


® 


ELECTRONICS 
PLIERS 


You'll do hundreds of electronics jobs 
easier, faster with these specially de- 
signed pliers by Channellock. You'll 
like the |-o-n-g reach... . the precision- 
matched jaws . . . the hand-honed, 
specially hardened cutting edges . . . 
the easy-to-handle ‘‘feel” of the blue 
plastic grips. And you'll appreciate the 
quality of Channellock pliers... they're 
forged from high grade steel, properly 
heat treated. Ask your Electronics 
Equipment Supplier for Channellock 
Electronics Pliers . . . or write us direct 


for further information. 


##718 LONG-REACH FLAT-NOSE PLIER 


#728 LONG-REACH DIAGONAL CUTTER 


#738 LONG-REACH ROUND-NOSE PLIER 


Channellock Pliers are made only by 
CHAMPION DeARMENT tar COMPANY 


Meady 


By W. A. Ore 
Edito: 


SOVIET DREAMS ON DISPLAY 


S this is written we have just re- 

turned from a special press preview 
of the Soviet Exhibition held at the 
New York Coliseum. Needless to say, 
we were fascinated by the tremendous 
displays that obviously cost the USSR 
a small fortune to assemble and trans- 
port. It was, in essence, a show of 
peace. 

We saw full-size models of all of 
the Russian satellites, models of an 
atomic power plant and a nuclear- 
operated ice breaker, in addition to 
working TV sets, high-fidelity equip- 
ment, navigational gear, and comput- 
ers. To most people who saw the show, 
it presents an impressive image of the 
scientific ability of the Soviet nation. 
But was the image real and did all 
the displays represent actual achieve- 
ments or was it more “wishful think- 
ing” on their part? This is the facet 
of the exhibition which interested us 
the most. 

We do know that the satellite dis- 
plays are not dreams for the future 
and we have, in the past, doffed our 
hats to the Soviet scientists for their 
ability in this particular field. 

As to the nuclear-operated ice 
breaker “Lenin,” although it was 
launched in 1957 it is not yet in oper- 
ation. They still hope to have it fin- 
ished by the end of this year. 

The atomic power plant turned out 
to be strictly a dream for the future. 
They do not now have such a plant in 
operation nor, as far as we could find 
out, is the construction of such a plant 
even started. Apparently, it is a paper 
design of what they would like to have. 

The TV sets did not provide a pic- 
ture quality equal to ours and upon 
inquiring further we were advised that 
their picture tubes were probably not 
as good as those manufactured in the 
United States. They did show a work- 
ing model of an all-transistor portable 
TV set with about 30 transistors and a 
10-inch direct-view type picture tube. 
This model was not actually in produc- 
tion but is one that is being planned 
for marketing later this year. A color 
TV set was demonstrated and, al- 
though the quality of reproduction was 
good, it did not have the vividness of 
its American counterparts. 

We did not see any ham equipment, 
but we did see many large posters 
emphasizing the importance of the 
Russian amateur fraternity. Most of 
the equipment shown on the posters 
appeared to be of limited power and 
home made. In one particular case 
they showed a receiver that is similar 
in appearance to a Hammarlund set 
produced not too long ago. 

Although our primary interest was 


in the electronics and nuclear fields, 
we couldn’t help but being diverted by 
the working models of their automo- 
biles. The “Zil-III’’, which possibly 
compares with American limousines, 
was impressive but upon inquiry we 
found that the number built to date 
was less than 100. “The “Volga”, which 
is quite similar to the West German 
“Opel”, is priced at 25,000 rubles 
which is the equivalent of $2500.00 (at 
the tourist rate of 10:1). 

Much has been said in this country 
about the scientific ability of the Rus- 
sian engineer but we were not too im- 
pressed by some of the display attend- 
ants. We talked to quite a number 
who were supposedly there to answer 
all questions. However, it was a rare 
instance when we could find one who 
could provide the simplest technical 
details. One attendant at the TV dis- 
play did not .know the number of 
screen lines standard in their TV sys- 
tem, nor did they know the number 
of frames per second. Another was not 
sure about the number of transistors 
in their all-transistor TV set. These 
are just a few examples. It wasn’t 
that we were unable to get the an- 
swers but simply that the answers 
were forthcoming only after a confer- 
ence among three or four of the at- 
tendants. Although their English 
wasn’t perfect, we had no problem in 
conversing. If only we could speak 
Russian as well as they could speak 
English! 

One of the most interesting phases of 
our visit was a lengthy discussion with 
one of the attendants. He was 27 years 
old and a graduate of an electronic engi- 
neering college, having spent five years 
at college and ten years in pre-engi- 
neering training. After five years of 
working as an engineer he now lives in 
Leningrad with his wife and two chil- 
dren in a two-room apartment with 
bath. He works 48 hours per week 
and owns a TV receiver and a radio 
set. Apparently it is quite common for 
families in large cities to have ‘TV sets 
but this engineer did not own an auto- 
mobile. It wasn’t, according to his 
comment, that he couldn’t afford a car. 
It was a question of his being unable 
to buy one. We did not question him 
any further as to whether or not he 
was permitted to have one or whether 
there just weren’t enough cars avail- 
able to the public. 

One thing that impressed us was 
that irrespective of who we talked to 
there was the feeling of friendliness— 
a feeling that they were trying to be 
as courteous as possible and provide 
us with as honest answers to our ques- 
tions as they could. —30— 
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ALLIED’S 
1960 


ELECTRONIC SUPPLY CATALOG 


it’s value-packed... 
send for it! 


your complete money-saving 
guide to everything in electronics 
WORLD’S LARGEST STOCKS 


== ® * Latest Stereo Hi-Fi Systems— 

2 a Everything in Hi-Fi Components 
Nea Fereeec,| * Money-Saving, Build-Your-Own 
> ae KNIGHT-KITS for Every Need 

* Values in Recorders and Supplies 


® Latest Public Address Systems, 
Paging and Intercom Equipment 


* Amateur Receivers, Transmitters 
and Station Gear 


* Test and Laboratory Instruments 
® TV Tubes, Antennas, Accessories 


* Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 


featuring 
these ALLIED exclusives: 
{ay MONEY-SAVING KNIGHT-KITs—the very best in build-your- W@W 
@@ own electronic equipment—designed to save you up to 50%. * 
“Convenience Engineered”’ for easiest assembly; the only kits é 
covered by Money-Back Guarantee. Complete selection of A 4 LUIED 
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama- Get every buying a ag ot ALLIED: 
teur kits. KNIGHT-KITS are an exclusive ALLIED product. lowest money-saving prices, fastest shipment, 


expert personal help, guaranteed satisfaction... 
KNIGHT STEREO HI-Fi—truly “honored for value’’—the best Ig : 
you can buy, yet far lower in cost. Select super-value r send f or the leading 


KNIGHT components or complete systems and save . * 
most. Also see the world’s largest selection of electronic supp ly guide 
famous name hi-fi components and money- ®%@@®@S8@CCSSOSHHEHSHHHOHOESE 


Only $5 down (or less) on orders 
up to $200. Up to 24 months to pay. 
Fast handling—no red tape. 


e 
saving ALLIED-recommended com- ee ALLIED RADIO CORP., Dept. 1-J9 ° 
: plete systems. © 100 N. Western Ave., Chicago 80, Ill. . 
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Dealer JOHN G. ALTMEYER Says... 


» “Mallory Components are Best 


i a Ay SONNE hat Sen 


John G. Altmeyer serves the North Shore area of Chicago 
from Beckers in Evanston. Starting in the business while he 
was in high school, John became a service technician and 
later, service manager. After fourteen years as service 
manager, he took over ownership and has headed Beckers 
for the past six years. 


In addition to having two men working full time on auto 
radio servicing, John’s business averages 40 TV calls a day. 
Over the years, Beckers has built a strong reputation for 
integrity and dependability among its many customers. 


PR MALLORY 8 


MALLORY & CO 


ELECTRONICS WORLD 


for Modern Equipment ‘Trouble Spots 


999 


“Modern car radios—for example—need quiet vibrators ... that’s why we replace with Mallory. 


Today’s automobiles are engineered for a quieter, more pleasurable ride. A noisy 
vibrator in a car radio stands out immediately. Our servicemen use Mallory Vibrators 
for all replacements. We’ve found that they’re quieter and more dependable. The 
Mallory buttonless contact design adds to their longer, trouble-free life.’”’ 


Whatever component you need for servicing—capacitors, controls, resistors, silicon 
rectifiers or batteries—you get the highest quality at sensible prices from Mallory. It’s 
the widest line of parts in the industry . . . and every model is service-engineered to 
assure you that each job is right the first time, every time. 
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Gems—5 rugged, moistureproof, 
Mallory ““Gem”’ tubular capacitors 
in an easy-to-use dispenser that 
keeps your stock fresh and clean— 
easy to find—no more kinks in lead 
wires. They’re your best bet for 
outstanding service in buffer, by- 
pass or coupling applications. 


Sta-Loc* Controls—New Sta-Loc 
design enables your distributor to 

. custom build, in just 30 seconds, 
over 38,000 combinations—elimi- 
nates waiting for out-of-stock con- 
trols. You can replace the line 
switch by itself, without unsolder- 
ing control connections. 
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RMC Discaps ®—area product of the 
world’s largest producer of ceramic 
disc capacitors. Long the original 
equipment standard, Mallory 
RMC Discaps are now available 
for replacement. They come in a 
handy 3” x 5” file card package... 
easy to stock, simple to use. 


@Trade Mark of Radio Materials Company, a 
division of P. R. Mallory & Co. Inc. 


Gold Label* Vibrators —On critical 
auto radio servicing, use the 
Mallory Gold Label Vibrator. It 
gives longer, trouble-free service 
life. Mallory Gold Label Vibrators 
feature Mallory exclusive button- 
less contact design. 

*Trade Mark 


Stop Callbacks with These Quality Mallory Products... 
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FP Electrolytics—The Mallory FP 
—the original 85°C capacitor— 
now has improved shock-resistant 
construction and leakproof seal. Its 
etched cathode construction—stan- 
dard in all FP’s—assures hum-free 
performance. High ripple current 
ratings fit the toughest filter circuits. 


Silicon Rectifiers—-New Mallory 
design gives far longer life, lower 
forward voltage drop, and reverse 
leakage current than conventional 
types . . . exceed the requirements 
of military humidity tests. In con- 
venient kits for replacement of 
selenium rectifiers in radio and TV. 


"arz iam 


Offers You 
A Complete Range 


of Silicon Rectifier 


Mounting Types 


M-500 


The cartridge-type Tarzian M-500 
(500 ma) snaps into popular fuse 
holder brackets, 


40H 


Standard top-hat Tarzian 40H (750 
ma) is directly interchangeable where 
a metal case is required. 


ys 


Fa 


Tarzian F4 (750 ma) insulated case 
tucks in out of the way against chassis. 
Leads are solder type. 


Write for complete information 


SARKES, TARZIAN, INC. 


RECTIFIER DIVISION 


DEPT.N-5, 415 NORTH COLLEGE AVENUE 
BLOOMINGTON, INDIANA 


In Canada: 700 Weston Rd., Toronto 9. Tel. Roger 2-7535 
Export: Ad Auriema, inc., New York City 
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ELECTRONICS IN NIGERIA 
To the Editors: 

On behalf of the people of Nigeria, I 
wish to thank you for your article 
“Electronics in Nigeria,” which ap- 
peared in the April issue of this mag- 
azine. Many Nigerians are now real- 
izing the potentialities of electronics 
in the country’s communication and in- 
dustries. 

We sincerely hope that Americans 
will lend a helping hand in our strug- 
gle to place our country on the map of 
the world. I hope that American elec- 
tronic industries will investigate the 
possibilities of investing in Nigeria. 
The Nigerian government has set up a 
liberal policy for all foreign invest- 
ments. This policy goes far beyond 
what other under-developed countries 
will offer. Electronics in Nigeria is yet 
a baby—but a fast-growing baby. 

KANU OKORONKWO 

Nigerian Electronics Engineer 
CBS-TV 

New York, New York 


Thanks to Reader Okoronkwo for his 
comments on the above article. We are 
always pleased to learn of our readers’ 
reactions.—Editors. 

* * o” 
HI-Fi CROSSOVER NETWORKS 
To the Editors: 

Authors Cohen and Cohen have done 
a very excellent piece of work on the 
two-part article “Hi-Fi Crossover Net- 
works,” which appeared in your April 
and May issues. 

After studying the article, there is 
still a question in my mind. I have 
several excellent speakers that I would 
like to combine into a system, but the 
woofers have 16-ohm impedance and 
the tweeters have 8-ohm impedance. 
What is the correct hookup to be used 
in this case? 

Roy J. Dow 
Northford, Connecticut 


This has been a frequent question. In 
general, if your amplifier has both 8- 
and 16-ohm output taps, the answer is 
simplified. A 16-ohm circuit is used 
with the 16-ohm speaker, and this is 
connected to the 16-ohm output tap. 
An 8-ohm circuit is used with the 
8-ohm speaker, and this is connected to 
the 8-ohm output tap. Author Cohen 
will have a little more to say on this 
very subject in one of our forthcoming 
issues.—Editors. 
* * ok 

OTL HI-Fi AMPLIFIER 

To the Editors: 

In the May issue, Mr. Futterman 
seems to be in error on two counts in 
his article “Ultra-stable OTL Hi-Fi 


Amplifier.” In reference to Fig. 1, Mr. 


-eheteors 


Futterman says, “Signal voltage de- 
veloped across the plate load resistor 
of V:. is applied between grid and 
cathode of output tube V;. Likewise, 
signal voltage 180 degrees out-of-phase, 
developed across the cathode load re- 
sistor of V2, is applied between grid 
and cathode of output tube V,.” Care- 
ful examination, however, will reveal 
that the signals are impressed between 
grid and plate of each output tube, 
not between grid and cathode. 

The author also says, “In this cir- 
cuit, the output tubes are working as 
cathode followers .. .” Certainly, V. 
cannot be considered to be working 
as a cathode follower. Its cathode is 
at signal ground. 

W.C.H. 
East Lansing, Michigan 


In response to.Reader W.C.H’s letter, 
here is what Author Futterman has 
to say.—Editors. 


Dear W.C.H.: 

You are certainly correct in saying 
that the signals from the phase-split- 
ter are applied between grid and plate 
of each output tube, and not between 
grid and cathode. Fig. 1 clearly shows 
this and my manuscript said “grid and 
plate.” Somewhere along the line this 
was changed to “grid and cathode,” 
which is clearly in error, as you point 
out. 

As regards V, working as a cathode 
follower, surely this is so. It is not a 
condition that the cathode of a tube 
be at signal ground to define a cathode 
follower. Granted, this is the usual 
mode of operation. However, as I see 
it, a tube cathode follower is a circuit 
wherein the input signal is applied 
between grid and plate and the output 
taken between cathode and plate, the 
plate being the common terminal. 

The output signal has the same 
polarity as the input signal; that is, 
it follows the input—hence the name 
“cathode follower.” In my circuit 
grounding the cathode does not change 
this operation. 

JULIUS FUTTERMAN 
New, York, New York 
co a * 
THIRD-CHANNEL CIRCUIT 
To the Editors: 

I have read with interest Mr. Bur- 
stein’s article “Phantom Channel for 
Stereo” in your June issue. 

A simple modification will eliminate 
the high crosstalk that Mr. Burstein 
found when using the circuit shown 
in Fig. 4. The direct connection be- 
tween 4-ohm taps in this circuit causes 
the high crosstalk and will also in- 
crease distortion and cause instability 
in some amplifiers. The addition of a 


ELECTRONICS WORLD 


model no. 9524 
$4995 


CHANNEL MASTER 


AUTOMATIC TENN :-A-LINER 


rs ' It’s here! The world’s first automatic rotator that 
R, REVOLUTIONARY lets you aim your antenna exactly where you want it... 

NSK* ROTOR PRINCIPLE — not 6,10, or 15 degrees off course... but right on 
___ Permits Use Of — target, accurate to one degree! 


weer ee er hy ome (OP TD le OCD 


the first entirely new 
automatic in five years! 
@ New dual synchronized motor design provides 


absolute control over antenna direction. You can even 
make one degree adjustments. 


@ No relays, springs, or excessive linkage to mar per- 
formance. Fewer moving parts mean longer life, more 
dependable performance. 

@ Noiseless nylon gears end irritating “whirr.” 

@ No solenoids to cause electrical interference on the 
TV screen. 

@ New circuit design delivers full voltage, produces 
higher torque to turn heaviest antenna arrays. 


THERE’S GOLD IN THIS 


C-D 
TREASURE 


The modern way to stock and sell the 
world’s most wanted capacitors. This eff- 
cient shop-chest tells you what’s in stock and exactly where it is. No 
more digging for misplaced units. You get an assortment of the most 
popular C-D “Preferred” type twist-prongs, “Blue Beavers,” and 
Mylar Tubulars—in handsome metal cabinets. Makes you look more 
efficient...makes work efficient! Best of all they’re FREE with your 
purchase of capacitors. 


See the “Treasure Chest” at your C-D distributor or write for Bul- 
letins to Cornell-Dubilier Electric Corporation, South Plainfield, N.J. 


onsistently ependable 


ORNELL-DUBILIER 


SERVICE CAPACITORS 


center-tapped autotransformer as 
shown here will eliminate these un- 
desirable effects. 

The voice-coil winding of an output 


SPE. 
(CENTER) 


RIGHT 
SPEAKER 


LEFT 
CHANNEL 

RIGHT 
CHANNEL 

NOTE: GNDS. ARE COMMON 
transformer works well in this appli- 
cation. Use the ground and 16-ohm 
leads as ends, and the 4-ohm lead for a 
center tap. (Leave primary leads 
open.) The quality of the transformer 
is relatively unimportant as long as 
the d.c. resistance is low so that any 
old junk-box transformer will do, even 
for a high-quality system. 

Care should .be taken with both 
Figs. 3 and 4 to observe speaker polar- 
ity as incorrect polarity can produce 
poor system bass response. 

JacK A. CRAWFORD 

Electronic Scientist 

U.S. Naval Ordnance Test Station 
China Lake, California 


We wish to thank Reader Crawford 
for submitting the foregoing circuit. 

Our readers may also be interested 
in seeing a brief item (“New Third 
Channel Approach”), which ran in our 
August issue, on a technique being 
used by Allied Radio to obtain a phan- 
tom channel. In this case, 4-ohm taps 
are grounded and signal is obtained 
from the common terminal of the out- 
put transformer in a sort of push-pull 
arrangement.—Editors. 

a oe * 
SAGE COMPUTERS 
To the Editors: 

In your June issue there was a short 
article called “Chip Chasing” by D. L. 
Reiffin. This article states that in al- 
teration of the large Burroughs com- 
puters used in the SAGE system, clay 
is used to maintain chip control. While 
it is a small error, all the SAGE com- 
puters are made by International Busi- 
ness Machines Corporation. Equip- 
ment made by Burroughs is used to 
bring information to the computers 
and to accept processed information 
from them. 

EUGENE F. Lucas 

IBM Corporation 

Duluth Air Defense Sector 
Duluth, Minnesota 


The suggestions made by Author 
Reiffin are still good, regardless of 
whose equipment is used.—Editors. 
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Channel Master puts 
Stereo Brilliance 

| within the reach of 

| everyone! 


the superbly engineered 


CHANNEL MASTER 


Stereophonic Amplifier 
model no. 6600, only 


7Oo925 


16 WATTS PER CHANNEL 


If you’ve been led to believe that high price is 
the only measure of high fidelity, just listen to the 
Channel Master model 6600! For here is an amplifier 
which, at its original price, was universally acclaimed 


Channel Master 


AM/FM TUNER 

Extreme sensitivity and high selec- 

ee assure clear reception of every 
Audiophile net 


Channel Master PATENTED by critical audio experts. Now this quality instrument, 
MINSTREL SPEAKER SYSTEM providing the ultimate in stereo reproduction and 
Sound that rivals big cabinet systems listening pleasure, is available at a new lower price 
++-in @ mere fraction of the space. - “ pane ° 
series 6630 $9995 that brings it within the reach of virtually everyone. 
audiophile net 

Performance Specifications 
= Sold only through FREQUENCY RESPONSE: Uniform from 20 to 30,000 cycles at 1 watt + 1 db. 

Channel Master Distributors POWER OUTPUT: 16 watts per channel (total 64 watts peak). 


HUM AND NOISE: Phono: better than 60 db below 10 millivolts at full output. 
Tape: better than 55 db below 3 millivolts at full output. All 
| channels better than 80 db at full output at minimum volume. 


DISTORTION: Less than 1% at full output. 


| V | Napanee MASTER werne wonders in Sight and Sound 


Display rack with wall hanger $23.95, or free 
with purchase of 650 General Electric tubes. 
Rack with floor easel, $25.95 or 700 G-E tubes. 


im Streamlines Your Tube Sales 
for Fast Turnover, lop Volume! 
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ty 
Rack can be hung on a 


wall if floor space 
is not available. 


A second display will 
accommodate additional 


Your tube inventory 
can easily be checked 


Missing cartons show 
what tube types you 


should reorder. at a glance. 


A General Electric “first’”’...that sells more 
tubes, saves record-keeping, provides the 
tubes you need when you need them! This is 
G.E.’s new PROFIT* Program, packaged for 
you in the finest, most complete tube display 
rack ever offered to TV technicians. 

See (left) how easy it is to select types... 
how stock rotation is assured by. orderly tube 
removal and replacement! Note the Display’s 
ample dimensions—44” high plus 16” for easel 
base; 40%” wide—providing plenty of space 
for a scientifically planned tube inventory! 

If you invite customer self-service, the Dis- 
play is ideal for that purpose. Also, your stock 


supply of tubes. 


of tubes can be checked visually at any time. 
Missing cartons tell you what types to re- 
order, and how many, since the type numbers 
of all tubes taken out can be recorded in back. 
Book-keeping is virtually eliminated. 

Over-stocking and tube shortages: both are 
banned by the Balanced Inventory feature. 
Your tube dollars work harder than ever be- 
fore. See your nearby G-E tube distributor 
today about General Electric’s Service- 
Designed Tube Display with brand-new, built- 
in inventory control! Distributor Sales, Elec- 
tronic Components Division, General Electric 
Company, Owensboro, Kentucky. 


Progress /s Our Most Important Product 


GENERAL 


ELECTRIC 


2-111-222 


This man needed a replacement picture tube for his TV set—and he wanted the best. So his 
TV technician installed an RCA Silverama—the premium picture tube made of all-new glass 
and all-new parts. It’s the finest picture available today —just right for the customer who 
expects top quality and top performance. 

Sell RCA Silverama with the assurance that you’re delivering a completely new tube—a pre- 
mium product that can command a premium price and premium profits for you! 


* * * * * 


Is your customer budget minded? Offer him an RCA Monogram —factory-rebuilt by RCA to 
dependable quality standards. There’s no finer rebuilt made—just right for the customer 
whose primary consideration is price. 

Sell RCA Monogram with assurance—your customers will get satisfactory performance—and 
you will have fewer call-backs. 


Remember... 
«RCA picture tubes—warranted for one full year and fit virtually every 
make and model TV set. 


«RCA picture tubes—backed by a brand name you can sell with confidence. 


eRCA picture tubes—pre-sold by an extensive and continuing national THE 
advertising campaign. Bit 


RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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 — sales and service businesses—enjoy security 


Learn Radio-TV Electronics 
by Practicing terse | 
at Home in ee 


Spare Time 


Without Extra 
Charge You Get 


special NRI kits devel- 
oped to give actual ex- 
perience with Radio-TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 


PTT Nfs Trained Thousands tor 
as a Skilled Radio-TV Electronic Technician 


People look up to and depend on the Technician, more 
than ever before. Offices, plants, homes everywhere are 
obliged to buy his knowledge and services. His opportuni- 
ties are great and are increasing. Become a io-TV Rae a 
Electronic Technician. At home, and in your spare time, \ a 
you can learn to do this interesting, satisfying work—qual- ie SS IP 
ify for important pay. To ambitious men everywhere here in . 
the fast growing io-TV Electronic field is rich promise } a" ge ES 
of fascinating jobs, satisfaction and prestige as well as in- ‘Srudie Engr., Station KATV Hes All the Work He Can De — Has Good Part Time Business 
creasing personal prosperity. “I am now Studio Engi- “I have repaired more ‘Early in my training I 
Increasi ities in Growing Field Sx kaf'Getrene, Sars Ntretite Sew trina vate 
ncreasing Opportun in wing } rolling, I was held back poe te Kw proved to be : equipped shop NRI 


A stead m 0 w Electronic prod is increasin by limitation of a sixth good foundation.” H.R. the backbone of my prog- 
ee inw Ss rae mots ae 8 de education.” Bitty Gorpon, Milledgeville,  ress.”” E. A. Brepa, Ta- 


the job and promotion opportunities for Radio-Television aan Cieeiied tek. Geaval pres fl Te Pca 
Electronic Technicians. Right now, a solid, proven field of . Eyeag _ . — 

op unity for mee ow > suv veion ibe hove of miliow * * » e SEE OTHER SIDE So & ca e 
of Television a io sets now in use. Color TV, Hi-Fi ‘Smee ema MEN Ee: wt OK EE ER hm oS RR 

is growing. The hundreds of Radio and TV Stations on the Cut Out and Mail This Card—No Stamp Needed 


air offer interesting jobs for Operators and Technicians. 


More Money Soon—Make $10 to $15 a jR=F Vaal) (-mm-tS-Yolalr- lal Mer-(t-llef:) 
Week Extra Fixing Sets in Spare Time s8=Yo\laMecy-tal id 24 = Sie 


NRI students find it easy and profitable to start fixing gap usaeng 
sets for friends and neighbors a few months after enrolling. f ee ae 
Picking up $10, $15 and more a week gives sub- : 4 ee Se eee 


stantial extra spending money. Many who start ational Iiadio Enstitute 


in spare time soon full time Radio-Television j Dept. F Washington 16, D.C 
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Please send me sample lesson of your Radio-Television 


, 4 Att Now—See Whot NRi Can Do for You : Training and Catalog FREE. (No salesman will call.) 
>, NRI has devoted over 40 years j 


to Peli Sid inns nunanctilatehiette iadece osclncc Age....... 
akiadiede. ton wae 1 


home in spare time. Get practical , Address.......................--...------------2-----00-------- , 

experience, learn-by-doing. | 

NATIONAL RADIO INSTITUTE, City........................ Zone__.__.State 
Washington 16, D.C. | ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 


> 7 
YOU BUILD AC-DC ~ tad “3 YOU BUILD This 17 Inch 
9 Television Receiver 


Superhet Receiver 
NRI Servicing Course includes all part of your NRI course 
needed parts. By introducing defects = - tubes, nf ifs picture 
you get actual servicing experience latest a~ & Tg i 
practicing with this actual 
modern receiver. 
Learn-by-doing. 


YOU BUILD Vacuum Tube 
Voltmeter 


Use it to earn extra cash 
fixing neighbors’ sets; 
bring to life theory 

ou learn from 

RI’s easy-to- 
understand texts. 


YOU BUILD 
Broadcasting Transmitter 


As part of NRI Communications Course 
— build this low power Transmitter, 
earn commercial broadcasting operators’ 
methods, procedures. Train for your FCC 
Commercial Operator’s License. 


For Higher Pay, Better Jobs 
Be a Radio-TV Electronic Technician 


Train at Home the NRI Way | 
Famous for Over 40 Years 


me) Servicing Needs 


More Trained Men ~ 


Portable TV, Hi-Fi, Transis- 
tor Radios, Color TV are 
maki new demands for 
trained Technicians. Good op- 
portunities for spare time 
earnings or a business of your 


NRI is America’s oldest and largest home study 

& Radio-Television school. The more than 40 years’ | 

4. E. Smith, experience training men for success, the outstanding 
Founder record and reputation of this school—benefits you | 
in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 


and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 


No Experience Necessary—NRI Sends 


Many Kits for Practical Experience 


You don’t have to know anything about electricity or Radio 
to understand and succeed with N RI Course. Clearly written, 
well-illustrated NRI lessons teach Radio-T'V Electronic prin- 
ciples. You get NRI kits for actual aoporignee. All equipment 
is yours to keep. You learn-by-doing. Mailing the postage-free 
card may be one of the most important acts of your life. Do it | 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 


NRI Graduates Do Important Work 


Broadcasting Offers 
Satisfying Careers 


4000 TV and Radio stations 
offer interesting positions. 
Govt. Radio, Aviation, Po- 
lice, Two-Way Communica- 
tions are growing fields. 
Trained Radio-TV Opera- 
tors have a bright future. 


\. 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


WRCA -TV.” J. F. 
Meine, NewYork, N.Y. 


SEE 
OTHER 


SAMPLE LESSON 
64-page CATALOG 


both FREE 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 
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TIVE HOLLAN 


A Bell Telephone Laboratories 


experiment in noise appraisal 


“The native Hollander wears wooden shoes.” 
“Nebraska has no seacoast.” 
“The daisy is a common wildflower.” 


As these syllables, words and sentences come in over 
the telephones, stand-ins for millions of Bell System sub- 
scribers rate them for clarity of reception. 


From these tests, Bell Telephone Laboratories engineers 
determine what is objectionable noise, and work to mini- 
mize it in telephone circuits. They begin by tape record- 
ing background noise associated with working telephone 
circuits. Test statements of appropriate length and con- 
tent (such as those above) are read onto a second tape, 
and both are fed onto the test circuit under carefully con- 
trolled conditions. A third tape, of normal room noise, 
is played through a loudspeaker in the test lab. 


September, 1959 


DER WEARS WOODEN, 


SHOES.” 


Several hundred listeners, meeting in small groups 
several times a day for weeks at a time, are then asked to 
rate the effect of noise on transmission of the various 
simulated telephone calls. 

For the Bell System, the results of the study will be- 
come part of the over-all transmission objectives. At Bell 
Laboratories, they will influence apparatus and systems 
development work. 

Noise is a major distraction of modern day living. It 
is‘also an enemy of the Bell System. In a telephone re- 
ceiver during a call, it might be power line hum, switching 


_ or thermal noise, or perhaps atmospheric static. Bell 


Laboratories spends a great deal of time, effort and money 
to keep this extraneous noise from becoming annoying 
and to assure you of a trouble-free connection. 


BELL TELEPHONE LABORATORIES 
World center of communications research and development 
21 


DR. J. EARL THOMAS, JR. has been ap- 
pointed to the newly created post of 
director of research ie 

and engineering for 

the semiconducto 

division of Sylvania — 


Inc.,a wholly owned 
subsidiary of Gen- = 
eral Telephone & 
Electronics Corp. 

Dr. Thomas joined 
the organization on an advisory basis 
in January. In his new assignment he 
| will be responsible for all of the di- 
| vision’s product research and engineer- 
ing activities. 

He attended Johns Hopkins Univer- 
sity, where he received a Bachelor of 
| Arts degree in physics and mathemat- 
| ies in 1939. In 1943 Dr. Thomas re- 
| ceived a Doctor of Philosophy degree 
from the California Institute of Tech- 
| nology at Pasadena. He is a member 
of Phi Beta Kappa, Tau Beta Pi, and 


' | Sigma Xi, honor fraternities, as well as 


| the American Physical Society and the 
| Institute of Radio Engineers. 

| ok * * 

| DANIEL DENHAM, sales manager of the 
| magnetic products division, Minnesota 


S| Mining and Manufacturing Co., has 


| been named chairman of the Magnetic 
| Tape Section, Electronic Industries As- 
sociation Parts Division. This new sec- 
| tion has just been formed as part of 
| an over-all division reorganization 
| which includes the establishment of a 
| number of new sections representing 
various segments of the components 
manufacturing industry. 
* oe ca 

PAUL P. WICKMAN has been named vice- 
president for industrial and govern- 
| ment sales, Radio 
| Shack Corporation. 
| He was formerly 
| with the electronic 
| components division 
of General Electric 
| Company. 

While associated 
with that firm Mr. 
Wickman held posi- 
tions in the marketing division of the 
broadcast department; as district sales 
manager of Boston district sales; and 
| aS merchandise manager, distributor 
sales, tube department. 

Mr. Wickman is a graduate of Holy 
Cross College. 

a cd * 

WESTERN ELECTRONIC MANUFACTUR- 
ERS ASSOCIATION, the nation’s second 
largest electronic trade association, is 
the new name of the group formerly 
known as the West Coast Electronic 
Manufacturers Association. The name 


change is said to reflect the current 


growth pattern of the West’s electron- 
ics industry. Companies headquartered 
on the West and East Coasts are now 
locating branch operations in Arizona, 
Utah, Colorado, New Mexico, and Tex- 
as—where practically no electronics in- 
dustry existed five years ago. 

The Association’s officers for 1959 
are: president, John A. Chartz, vice- 
president and general manager, Dalmo 
Victor Co.; vice-president, Richard B. 
Leng, vice-president, technical products 
division, Packard-Bell Electronics 
Corp.; vice-president, William Ivans, 
Jr., vice-president, engineering, Kin- 
Tel, a division of Cohu Electronics; 
vice-president, L. R. Rockwood, vice- 
president, engineering, ESI, Inc.; sec- 
retary, J. D. McLean, president, Hoff- 
man Laboratories, a division of Hoff- 
man Electronics Corp.; and treasurer, 
Phillip L. Gundy, vice-president, Am- 
pex Corp. 

Mey * cd * 

H. W. (HANK) SHEPARD has been ap- 
pointed to the newly created position 
of administrator of 

color television mar- 

ket development, 

RCA Victor Home 

Instruments, 

Mr. Shepard has 
been general man- 
ager of WAMP and 
WFMP, Pittsburgh 
radio stations, which , 
are owned and operated by the Na- 
tional Broadcasting Company, Inc. He 
has held this post since 1957. 

He is a graduate of New York Uni- 
versity and served 46 months with the 
U. S. Army during the Second World 
War, attaining the rank of Captain be- 
fore his discharge. 

a * * 

ELECTRONIC INSTRUMENT COMPANY, 
INC. (EICO), has acquired 20,000 square 
feet of space, bringing the company’s 
total factory area to 60,000 square 
feet. This additional space is being used 
to expand the engineering and sales 
departments . . . SYLVANIA ELECTRIC 
PRODUCTS INC. has moved its executive 
offices and several of its corporate staff 
departments to the new General Tele- 
phone building at 730 Third Avenue, 
New York, N. Y. The company is a sub- 
sidiary of General Telephone & Elec- 
tronics Corporation, which also moved 
its headquarters into the new building 

MB MANUFACTURING COMPANY 
is ’ planning to change its name to MB 
ELECTRONICS .. . ACOUSTICA ASSO- 
CIATES, INC. has opened its new plant 
at Plainview, Long Island, N. Y. This 
new plant consolidates the company’s 
executive headquarters and Eastern 
Division production and research op- 
erations which were previously con- 
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TONEARM CONTROL 


If the tonearm slips out of your fingers - 

lowers Te See sees s 
need a new stylus and possibly a new 

tonea [ mM nh a chance? DEXTRAFIX® TONE- 
ARM CONTROL prevents such accidents! It 

into the 

lead-in 

groove... 

lifts it 

after play! 


places the stylus in the lead-in groove— 
gently and accurately. Then, at the end 
of play or at any point on the record, it 
lifts the stylus from the record. And the 
stylus cannot touch the record until the 
lift bar is again lowered for the next play. 
The DEXTRAFIX® TONEARM CONTROL also 
facilitates “cueing” at any point on the 
record, 

A must for turntables—and record 
changers with manual operation! 


Another quality product 
by the manufacturers of 


LEKTROSTAT® 
Record Cleaning Kit 


dexter chemical corp. * consumer products div. * 845 Edgewater Rd., N.Y. 59 4 
24 


ducted in four different plants . . . THE 
DEUTSCH COMPANY is planning the 
opening of its new, air-conditioned elec- 
trical connector plant in Banning, Cali- 
fornia. Finishing touches are now being 
made on the more than 35,000 square 
feet of space to be used for a completely 
integrated production and engineering 
facility for the company’s electrical 
connectors. 
* + * 

ELECTRONIC INDUSTRIES ASSOCIA- 
TION’s Credit Committee has reported 
that the over-all business decline of 
1958 was reflected in the electronics in- 
dustry. The Committee’s report cov- 
ered the twelve-month period ending 
April 30 and was prepared by Chair- 
man D. B. Shaw, Howard W. Sams & 
Co., Ine. 

While there was an over-all gain of 
15 per-cent in the number of compa- 
nies experiencing financial difficulties 
in 1958-59 as compared with the previ- 
ous year, the level still is below 1955 
or 1956. The report noted that 31 elec- 
tronic manufacturing concerns and 16 
distributors had financial trouble dur- 
ing the twelve-month period as com- 
pared with 27 manufacturers and 14 
distributors in the 1957-58 period. These 
totaled 47 and 41, respectively, as 
against combined totals of 52 concerns 
in 1956-57 and 51 in 1955-56. 

The study also indicated that during 
1957 the average recovery was about 
35 per-cent but that during 1958 the 
average recovery was around 20 per- 
cent. Of the manufacturing companies 
in financial difficulties only 16 are con- 
tinuing in business, according to the 
Association’s survey. 

* * * 
JACK E. ARNDT has been promoted to 
the position of consumer product line 
manager, Heath Company, and ROGER 
S. WHITLOCK to the post of technical 
product line manager ... CBS Elec- 


| tronics has elevated EVERETT B. BOISE 


to manager of applications engineering, 
receiving tubes . . . Gabriel Electronics 
Division, The Gabriel Company, has ap- 
pointed JOHN S. HALL manager of man- 
ufacturing . . . Collins Radio Company 
has announced the following executive 
appointments for the recently organized 
Cedar Rapids Division: J. C. McELROY 
has been named director of develop- 
ment; .DR. R. L, McCREARY, director of 
research; and W. W. ROODHOUSE, di- 
rector of sales . . . MAURICE FRIED- 
MAN has been appointed vice-president 
and general manager of General Instru- 
ment Corporation’s semiconductor divi- 
sion... RICHARD P. PALMGREN has 
been named assistant credit manager 
for CBS Electronics. 
* * * 

AMERICAN AUDIO INSTITUTE has named 
Edwin T. Calkin, A.E.S., technical di- 
rector of its Independent Audio Testing 
Laboratory. He and his staff will be 
charged with the testing of high-fidel- 
ity components and the preparation of 
the Institute’s Evaluated Reports for 
publication to the consumer. 

Mr. August A. Perticone, B.A., M.A., 


| has accepted an appointment to the 
| Institute’s Professional Advisory Coun- 
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IT’S FUN TO BUILD THE BEST! 


STEREO 70 


Superb dual 35 watt amplifiers using the finest 
quality parts and the most advanced circuitry 
for unsurpassed performance on all loudspeak- 
ers. Complete with all parts, cover, and detailed 
instructions enabling 5 hour assembly. $99.95 


NEW STEREO PREAMPLIFIER 


The famous DYNA preamp in stereo. Complete 
control facilities with utmost simplicity, integ- 
ral power supply, 60 db gain from 3 stereo low 
level inputs, plus 4 high level inputs, exclusive 
DYNA blend control. Only 8 hours assembly 
time. $59.95 


MARK III 


The choice of the experts, and tops in every 
test. 60 watts of undistorted power, with un- 
equalled stability on all pulse and square wave 
tests. Features Dyna Biaset for simplified ad- 
justment. Just 3 hours to assemble. $79.95 


PREAMPLIFIER 


The history-making ‘‘no distortion’’ preamp 
which has yet to be matched. Accurate equali- 
zation, minimum noise, only 0.05% IM, utmost 
flexibility, yet construction takes only 6 hours 
to build. $34.95 


NEW MARK IV 


A 40 watt analogy of the Mark III, similar to 
half the Stereo 70. 3 Hour assembly with Dyna- 
kit’s unique preassembled printed circuitry 
gives you uncompromised performance and ut- 
most reliability. Charcoal brown and bright 
nickel to match other Dynakits. $59.95 
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NEW STEREODYNE II CARTRIDGE 


Without any equal for stereo or mono repro- 
duction. Uniform high compliance, (5 x 10-6) 
minimum dynamic mass, high output, no hum 
pickup, no turntable attraction—everything for 
lowest record and stylus wear, plus the highest 
channel separation over the entire audio spec- 
trum. With replaceable stylus. $29.95 


New Stereodyne Arm-Cartridge 


The STEREODYNE cartridge in its own opti- 
mum tone arm for unexcelled performance and 
unmatched convenience. Dynamic balance and 
gyro pivoting enable 2 gram tracking. $49.95 


B&O MICROPHONES 


The finest ribbon microphones made. Utmost 
versatility for the highest quality home and 
professional use. Ideally suited for stereo—the 
exclusive Stereo Spacer achieves remarkable 
ease of installation, with optimum separation 
and consistent balance. B&O SO (50 2) $49.95 
—B2o 53 (50 2, 250 Q, Hi-Z) $s9.95— 
Stereo Spacer $14.95 


Available from leading Hi-Fi dealers everywhere. Descriptive brochure available on request. 
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cil. He is working on psycho-acoustic 
research and is engaged in the devel- 
opment of the Institute’s fidelity per- 
ception test for music listeners. 

aK ak * 
WILBERT E. STEVENSON has been elected 
a vice-president of Raytheon Company. 
He is president and 
director of Machlett 
Laboratories, Inc., a 
subsidiary firm. 

Mr. Stevenson was 
elected president of 
the company in 1955 
and had previously 
been vice-president 
in charge of sales 
for 20 years, beginning with 1935. 

He is a graduate of Rutgers Uni- 
versity and Worcester Polytechnic In- 
stitute and was a director of Electronic 
Industries Association (EIA) in 1958. 

ae oe * 
ROYAL INDUSTRIES, INC. of Los Angeles 
has announced completion of negotia- 
tions for the acquisition of AUDIO COM- 
PANY OF AMERICA INC. of Phoenix, 
Arizona, manufacturers of miniaturized 
hearing aids. The purchase price was 
not disclosed. The firm will operate as a 
wholly owned subsidiary and no changes 
in management or location are being 
considered .. . AMERICAN MACHINE 
AND METALS; INC. has purchased the 
capital stock and business of GLASER- 
STEERS CORPORATION, Newark, N. J., 
for a cash consideration. The purchase 
price was not disclosed. The company 
will be operated as a wholly owned sub- 
sidiary of the parent firm, under the 
present management. Julius Glaser will 
continue as president of the subsidiary 
and Fred Steers as vice-president. Both 
men have been associated with the elec- 
tronics industry for over twenty years. 

* * * 
SAMUEL RUBEN, inventor of the Mallory 
mercury battery which powered the 
radios of the “Explorer” and the “Pio- 
neer IV” satellites, has been awarded 
an honorary doctor of science degree 
from Butler University. 

Other Ruben inventions, developed 
in association with Mallory, include 
a power rectifier and a dry electro- 
lytic capacitor, of the type now found 
in radio and TV sets. 

* * 
JEROME KASS has been named vice- 
president and editorial director of John 
F. Rider, Publisher . . . Utah Radio 
Products Corp. has re-elected FRANK 
L. PYLE president and ADOLPH H. 
SCHENKEL secretary-treasurer ... . 
Delco Radio Division, General Motors 
Corp., has. made known the following 
appointments: ARTHUR E. BEETY, di- 
rector of purchases; CHARLES A. RINE, 
manufacturing manager; and DEAN S. 
ALLSOP, works manager . . . FRANCIS X. 
URRICO is now section head in charge 
of the electronic equipment develop- 
ment department of the semiconductor 
division of Sylvania Electric Products 
Inc... . GEORGE L. CARRINGTON, SR., 
chairman of the board of Altec Com- 
panies, Inc., and vice-chairman of. the 
board of Ling Electronics, Inc., died 
recently at the age of 57. —3— 
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do you know what an FCC license 


\ really can do for you in Electronics? 


Automation 
a More income for you every week 


2) A more interesting job in electronics 


a 


to and from the job). Therefore doesn’t it make sense to have a job that is 
really interesting and also pays well? 
Microwave and Mobile Radio The chances are very good that if you are reading this magazine you can 
qualify for the really good jobs in electronics like those shown in the pic- 
Pc tures at the left... and it won’t take long to do it. Your past training and 
experience in basic electronics (such as radio and TV repair, armed forces 
electronics, ham operators, etc.) can be the foundation for a profitable 
career as an “across-the-board” electronics technician. 

Whether you run your own shop or work for someone else, the real money, 
the interesting work, is available to the man who can effectively handle the 
A. Bie more complex electronic gear. Home receiver repair can provide a good liv- 

‘ ae ing, but it can’t match the opportunities open to a skilled electronics technician. 
Guided Missiles The Career Information Material shown below will show you how you 
can qualify for a government certificate of competency . ..a commercial FCC 
License ... and acquire a really fine technical education. Find out how your 
success with the FCC examination is guaranteed ... or your money back. 

You will also find out which jobs require the FCC License .. .where tech- 
nicians are needed ... what a technician needs to know about electronics . 
and many other facts about opportunities for you in electronics. 

It will cost you only the price of a postage stamp to get all the facts. 
If you are in any type of electronics work .. . or if you have had previous training 
or experience in electronics... you owe it to yourself to ask us to send you 
information on profitable careers in electronics. 


4 
{ Ly The average person spends over 50% of his waking hours on the job (or going 


CLEVELAND INSTITUTE OF ELECTRONICS 


Desk RN-33, 4900 Euclid Ave. Cleveland 3, Ohio 


Raytheon Manufacturing Company 
Radio Corporation of America 


; i 
4 j Jupiter IRBM, Army Ordnance Missile Command How To Me 


SUCCESSFUL 
Collins Radio Company in 


Pe AAEM S podic Corporation of America ELECTRONICS 


ie ee ee 
y ; CLEVELAND INSTITUTE OF ELECTRONICS 
; ~, Desk RN-33, 4900 Euclid Ave., Cleveland 3, Ohio 
4 Please send FREE Career Information Material prepared to help 
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CITIZEN BANDER for //, FANWS7 


ADD TO WHAT YOU HAVE OR BUILD ONE 
ALL YOUR OWN WITH THESE 
SUB-ASSEMBLIES! 


G Cabinet (all metal) includes hardware, 
switches, speakers, panel, case, etc. Com- 
plete instructions. Shipping weight 10 Ibs. 


$20.00 


A RF Converter (printed circuit 
prewired), two-tubes, crystal con- 
trolled. Use with IF unit B. Ship- 
ping weight 2 Ibs. $14.00. 


B IF Unit (printed circuit prewired) 
consists of mixer and tunable 
local oscillator feeding 262 KC 
IF stage. Includes noise-limiter 
and squelch circuits. Designed to 
work with units A and C. Makes 
dual conversion receiver. Shipping 
weight 2 Ibs. $16.00. 


D Transmitter 

Unit (prewired 

and tuned) Oscillator 

and amplifier. Crystal 

controlled. Requires Unit 

C for modulation. Shipping 

weight 2 Ibs. Complete with 

crystal and tube certified .005% 
tolerance. $14.50. 


SEE YOUR DEALER* OR 
ORDER DIRECT! ... 
: *Prices slightly higher 


Terms F.O.B. Oklahoma City. Other shipments 
C.0.D. On C.O.D. orders of $25.00 or more, 4 
down payment with order is required. 


C Audio Unit (printed circuit pre- 
wired), speech amplifier for crys- 
tal or carbon microphone, first 
audio for receiver and power 
amplifier/modulator stage. De- 
signed to follow unit B. Includes 
output transformer but not speak- 
er. Shipping weight 2 Ibs. $13.50 


E Power Supply 115 VAC (not pre- 
wired). All parts necessary to con- 
struct power supply to operate 
Units A, B, C and D. Shipping weight 
10 Ibs. $12.00. 

F Power Supply 3-way 6 VAC, 12 
VDC or 115 VAC (not prewired). 
Shipping weight 10 Ibs. $20.00. 
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BETTER... MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 

BETTER... Training that is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE... You learn ALL PHASES of 
Television-Radio-Electronics. 


LOWER COST... Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION! 


LIFETIME SECURITY CAN BE YOURS! 


MAKE MORE MONEY 
in TELEVISION 


RADIO- ELECTRONICS 


You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar. Government Missile Projects. 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete equi t of pro- 
fessional quality for building ‘various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
ylete TV set from the ground u 
that is yours to keep! A big, new 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
to earn extra money right from 
the start. Many of our y 
for their course—and more— while 
studying. So can you! 


~~ Los Angeles 37, Calif. 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY .. . it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics’’ and 
a Sample lean, Oe a 
while you are thinking about your 
future. It doesn’t cost you pelle + send 
to investigate! 


You get all information 
by mail... You make 
your own decision... at 
home! NO SALESMAN 

WILL CALL 


YOU GET... 
© Friendly. Instruction and Guidance 


Di ized nd 
° EVERYTHING YOU NEED for” 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 


1. Television, including Color TV 
AM & FM 


NATIONAL SCHOOLS, Dept RH-99 f 
ys: FIGUEROA ST. LOS ANGELES 37,caALIF, ff 
Rush free TV-Radio “Opportunity” Book and sample | 


MAIL NOW TO 


lesson. No salesman will call. r) 
4 NAME AGE { 
pd LS 1 ADDRESS | 
reg can Sp CITY. ZONE STATE 
TIONAL Go Check if interested ONLY in Resident School training at Los Angeles.| 


Pvererans: Give date of Discharge 
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Latest Information 
on the Electronic Industry 


By ELECTRONICS WORLD'S 
WASHINGTON EDITOR 


BALLOON—COMMUNICATIONS—SATELLITE LAUNCHING SCHEDULED FOR DECEMBER—Early in 
December, the National Aeronautics and Space Agency plans to launch the first of a 
series of communications satellites-—a 100-foot aluminized balloon—designed to serve 
as a passive reflector to beam signals from a West Coast government installation to a 
Bell Labs depot on the East Coast. These earth-searching reflectors, which will be 
put into orbit after ejection from a rocket about 1000 miles above the earth, are 
expected to be visible from 10 to 20 minutes a day when their orbit is correct for 
coast-to-coast relays. Subsequently, NASA disclosed, they expect to place a reflector 
into orbit at a 22,000-mile point; a height at which the satellite would orbit around 
the earth at the same speed as the earth turns, or once every 24 hours, establishing 
a stationary position over one point on the earth. It has been estimated that 30 
satellites of the passive type could provide global coverage and eventually be used 
to permit world-wide radio and TV broadcasting, improve navigation, revolutionize 
weather forecasting, and increase communications facilities for millions of 
additional signals. ; 


SYMBOLS NOW ASSIST ELECTRONIC BRAIN IN READING SCIENTIFIC JARGON——Modern 
electronic processing machines are capable of solving many complex problems, but 
when it comes to reading scientific texts they are only at the grammar—school level. 
To overcome some of the vexing problems involved in machine storage and reading 
back such material, a special set of symbols or notation system has been devised 
by staff researchers of the Office of Research and Development of the Patent 
Office and the Massachusetts Institute of Technology. The new symbols make it 
possible to distinguish between a period at the end of a sentence and a period 
after an abbreviated word, or to recognize an italicized word, or a word in bold 
face type. The unique system, now being used in language analysis programs and 
in research into rapid patent searching methods, is actually a means by which the 
raw text of any publication can be translated into patterns of holes in a punched A 
card or spots on a magnetic tape. All this can be done without loss of any typo-— 
graphical detail of the original text despite the small number of different char-— /f, 
acters that can normaliy be presented on the punched cards. 


OVER 40-MILLION TAX RETURNS PROCESSED ELECTRONICALLY—Electronic processing of 
Federal income tax returns soared to a new record this year making possible 
speedier refunds to taxpayers and more effective detection of would—be tax evaders. 
According to Commissioner Dana Latham of the U.S. Internal Revenue Service, some 
47 million returns were processed with high-speed electronic equipment this year, 
compared with 38 million last year and 1 million five years ago. Next year the 
government expects to process 60 million returns electronically. Three centers—in 
Ogden, Utah, Kansas City, Mo., and Lawrence, Mass.—house the electronic equipment 
which is used to verify mathematics on individual returns, compute tax owed, schedule 
refunds, issue tax bills, and process notices of payments due. 


ELECTRONIC USAF MACHINE READS TYPEWRITTEN PAGES—The Air Force Research and 
Development Command has announced the successful development of an electronic 
information machine which reads ordinary typewritten sheets having both upper— and 
lower—case alphabetical characters; numerals which are self—checking for accuracy; 
and even reads the punctuation symbols. As it scans a line at a time, the device 
reads the information one character at a time and, upon identification, using stored 
electronic logic, it simultaneously converts the information into electrical signals 
at the rate of 200 characters per second. The reader uses a scanner to produce TV— 
like video impulses from the typewritten characters on a page and then analyzes the 
video pattern for various identification clues. Unlike most other electronic 
machines, this model can ask itself a question; that is, test for identification 
clues, simultaneously and continuously. This enables the print reader, after answer-— 
ing "yes" or "no" to a few of its own questions, to make a very sophisticated analysis 
in identifying the pattern. -i- 


DYNAMIC CARDIOID MICROPHONE 


with the industry’s most positive 4 


anti-feedback characteristics 


SINGING 


NIAID 


INUS 


BETTER 


WHEN 


bam 


THERE'S 


AN 


ASTATIC MICROPHONE 


LIST PRICES 
Model 77 
(Ilustrated) 
Chrome Finish, $82.50; 

Gold Finish, $92.50. 
Model 771 (Head only), 
Chrome Finish, $72.50; 
Gold Finish, $82.50. 
Model G-77 (Complete 
with G-Stand), 

Chrome Finish, $97.45. 


ABOUT 


“= Siere0 


fessional-type tone arms, $27.95. 


rtrid 


VR-227 .7 mil diamond stylus. For 
record changer or turntable, $24.95. 


Now, outstanding in all four critical areas of stereo cartridge performance—Compliance—Tracks 
precisely, not a trace of stiffness. Channel Separation—Up to 30 db for maximum stereo effect. 
Nothing higher on the market! Response—Smooth and flat for superior sound from 20 to 20,000 
cycles (VR-225), 20 to 17,000 cycles (VR-227). Virtually hum-free—triple shielded against stray 
currents. This is our masterpiece. We urge you to hear it. 


GENERAL @® ELECTRIC 


Audio Components Section, Auburn, N. Y. 
ELECTRONICS WOR! 


LET RCA TRAIN YOU 
LIN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course... 


ELECTRONICS FOR AUTOMATION 


. Now you have four comprehensive courses for your 
electronic training .. . from basic electronic theory to the more 
advanced principles of color TV and Automation. 


F Electronic Fundamentals Electronics 
P : for 


pm, | Ze — ~ ! Automation 


ptelevision = 
Nii  — Television 


a 
' aes 


Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 


RCA INSTITUTES, TAC. Home Study School, Dept. EW-99 


Send for our . 
A Service of Radio Corporation of America 


64 page Home \ 350 West Fourth Street, New York 14, N. Y. 
\ Without obligation, send me the FREE catalog of Home Study Courses. No 


Study Catalog ; i salesman wilt call. 
FREE! 7 


RESIDENT SCHOOL offers Tech- 

nical Inst and Vocational 

—— in eonien, Day = ee Laat N 

vening classes start 4 times ea ‘ ‘ J CANADIANS — Take advantage of these same RCA courses at no 
a Resident "Schoo! Catalog == additional cost. No postage, no customs, no delay. Send coupon to: 
ANOTHER WAY RCA SERVES EDU- RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
CATION THROUGH ELECTRONICS Te save fime, paste covpon on posicard. 
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CBS TELEVISION 
SHOWS 


TOP-RATED 
BY RATING SERVICES 


This year, 20 out of the top 40 television shows 
were CBS. And 18% more people watched 
CBS Television Network programs than those 
of its nearest competitor. Typical is the ED 
SULLIVAN SHOW, top-rated program for 
over eleven years. 


CBS TUBES 
TOP-RATED 


BY LEADING 
SET MANUFACTURERS 


Leading set manufacturers constantly rate 
and re-rate receiving tubes for quality... 
brand by brand, type by type. We are proud 
to report that month after month CBS tubes 
consistently earn top ratings from these 
manufacturers, and maintain this approval. 


TO you, this is unquestionable proof that 
when you choose CBS tubes, you choose top-rated 
quality ... quality you can depend upon to cut 
your call-backs to the bone. Always ask for CBS 
... the top-rated name all your customers know 
and trust. 


Receiving, industrial and pict tubes « ] d 
diodes San prise orn at! iaiua i Cc =) Ss E LECTRO N icS 
Danvers, Massachusetts 


Manufacturing division of Columbia Broadcasting System, Inc. 


ELECTRONICS WORLD 


and Mono Hi-Fi... 


. the experts say 


your best buy is &. 


he overall design of the HF-81 


functional 


is conservative, honest and 


It is a good value considered purely.on its own merits, 


and a better one when its price is considered as well 
Hirsch-Houck Labs (HIGH FIDELITY Magazine) 


Stereo Amplifier-Preamplifier HF81 


HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass & treble controls for each 
channel. Identical Williamson- type, Bre op 

EL84 power amplifiers. “Excellent” 

REVIEW; HI-Fi MUSIC AT HOME. utstanding 
quality . . . extremely versatile "ELECTRONICS 
WORLD LAB-TESTED. Kit $69.95. Wired $109.95. 
Includes cover. 

HF65 Stereo Preamplifier is a2 complete, master 
stereo preamplifier-contro! unit, self-powered for 
flexibility & to avoid power-supply problems. Dis- 
tortion borders on unmeasurable even at high 
output levels. Level, bass, & treble controls inde- 
pendent for each channel or ganged for both 
channels. Inputs for phono, tape head, mike, AM, 
FM, & FM-multipiex. One each auxiliary A & B 
input in each channel. Switched-in — com- 
pensator. “Extreme flexibility . . bargain."’— 

HI-Fl REVIEW. Kit $39.95. Wired $éat 95. includes 
cover, 

New HF87 70-Watt Stereo Power Amplifier: Dual 
35W power amplifiers of the highest quality. 
Uses top-quality output transformers for undis- 
torted response across the entire audio range at 
full power to provide utmost clarity on full 
orchestra & organ. IM distortion 1% at 70W, 
harmonic distortion less than 1% from 20 to 
20,000 cps within 1 db of 70W. Uitra-linear con- 
ected EL34 output stages & surgistor-protected 
silicon diode rectifier power supply. Selector 
switch chooses mono or stereo service; 4, 8, 
16, and 32 ohm speaker taps, input level con: 
trols; basic sensitivity 0.38 volts. Without exag- 
geration, one of the very finest stereo amplifiers 
available regardiess of price. Use with self- 
powered stereo preamplifier-control By (HF85 
recommended). Kit $74.95. Wired 

HF86 28W Stereo Power Amplifier on $43.95. 
Wired $74.95. 

FM Tuner HFTS9O: Prewired, prealigned, tempera- 
ture-compensated “front end”’ is drift-free, Pre- 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting. “full ‘limiting 
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from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys in high fidelity kits.” 
— AUDIOCRAFT. Kit $39.95*. Wired $65.95*. 
Cover $3.95. *Less cover, F.E.T. Incl. 


Now AM Tuner HFT94. Matches HFT9O. Selects 
hi-fi” wide (20c — 9kc @ —3 db) or weak- 


* station narrow (20c — Ske @ —3 db) bandpass. 


Tuned RF stage for high selectivity & sensitivity; 
precision eye-tronic® tuning. Built-in ferrite 
loop, prealigned RF & IF coils. Sensitivity 3 uv 
@ 30% mod. for 1.0 V out, 20 db S/N. Very low 
noise & distortion. High-Q 10 kc whistle filter. 
Kit $39.95. Wired $69.95. Incl. Cover & F.E.T. 


New AF-4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. inputs for 
ceramic/crystal stereo pick-ups, AM-FM stereo, 
FM-multi stereo. 6-position stereo/mono selec- 
tor. Clutch-concentric level & tone controls. Use 
with a pair of HFS-5 Speaker Systems for good 
quality, low-cost stereo. Kit $38.95. Wired $64.95. 


HF12 Mono integrated Amplifier provides com- 
plete ‘‘front-end”’ facilities and true high fidel- 
ity performance. inputs for phono, tape head, TV, 
tuner and crystal/ceramic cartridge. Preferred 
variable crossover, feedback type tone control 
circuit. Highly stable Williamson-type power 
amplifier circuit. Power output: 12W continuous, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover. 


New HFS3 3-Way Speaker System Semi-Kit com- 
plete with factory-built 3%” veneered plywood (4 
sides) cabinet. Bellows-suspension, full-inch ex- 
cursion 12” woofer (22 cps res.), 8” mid-range 
speaker with high internal damping cone for 
smooth response, 342” cone tweeter. 21% cu. ft. 
ducted-port enclosure. System Q of 4 for smooth- 
est frequency & best transient response. 32- 
14,000 cps clean, useful response. 16 ohms 
impedance. HWD: 2612”, 13%”,14%”. Unfinished 
birch $72.50. Walnut, mahogany or teak $87.95. 


New HFSS 2-Way Speaker System Semi-Kit com- 
plete with factory-built %” veneered plywood (4 
sides) cabinet. Bellows-suspension, 56” excur- 


sion, 8” woofer (45 cps res.), & 344” cone 
tweeter. 1% cu. ft. ducted-port enclosure. Sys- 
tem Q of % for smoothest frequency & best 
transient response. 45-14,000 cps clean, usesul 
response. HWD: 24”, 12%”, 1042”. Unfinished 
birch $47.50. Wainut, mahogany or teak $59.50. 
HFS1 Bookshelf Speaker System complete with 
factory-built cabinet. Jensen 8” woofer, match- 
ing Jensen compression-driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70-12,000 cps range. 8 ohms. HWD 23” x 
11” x 9”. Price $39.95. 

LGS-1 Brass Tip Matching 14” Legs easily con- 
vert HFS-1 into attractive consolette. All 
brackets & hardware provided. $3.95. 
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Copyright 1959 by Electronic Instr. Co., inc. 


Fill out coupon on other side for FREE CATALOG 
See and hear the complete EICO line at 
the IHFM HI-Fi SHOW, Booths 305 & 306. 


The specs prove it...your best buy is 


PEAK-TO-PEAK 
VIVM #232 & 
UNIPROBE (pat. pend) 
KIT $29.95 
WIRED $49.95 


fm Tests all receiving tubes (picture tubes with 
adapter), n-p-n and p-n-p transistors. Com- 
posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six-position lever 
switches: freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter-element 
leakage in ohms. New gear-driven rolichart. CRA 
Adapter $4.50. 
Entirely electronic sweep circuit with accu- 
rately-biased increductor for excellent line- 
arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3-216 mc. Variable marker range: 2-75 mc 


in 3 fund. bands, 60-225 mc on harmonic band. 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4-step decade). Narrow range phasing con- 
trol for accurate alignment. 
c 150 ke te 435 mc with ONE generater in 6 
fund. bands and 1 harmonic band! +1.5% freq. 
accuracy. Colpitts RF osc. directly plate-modulated 
by K-follower for improved mod. Variable depth of 
int. mod. 0-50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret-mounted, slug-tuned coils for max. ac- 
curacy. Fine and Coarse (3-step) RF attenuators. 
RF output 100,000 uv, AF output to 10 v. 
DP) Uni-Probe — exclusive with EICO — only 1 
probe performs ali functions: half-turn of probe 
tip selects DC or AC-Ohms. Calibration without re- 


FREE CATALOG shows you HOW TO SAVE 50% on 65 models of top quality professional test equi; 


moving from cabinet. Measure directly p-p voltage 
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400, 
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 442” 
meter, can't-burn-out circuit. 7 non-skip ranges on 
every function. Zero center. 
& Features DC amplifiers! Fiat from DC to 4.5 mc, 
usable to 10 mc. Vert. Sens.: 25 mv/in.; input 
Z 3. megs; direct-coupied & push-pull throughout. 
4-step freq.-compensated attenuator up to 1000:1. 
Sweep: perfectly linear 10 cps — 100 kc (ext. cap. 
for sange to 1 ye Pre-set TV V & H positions. 
Auto sync. lim. ampli. Direct or cap. coupling; 
bal. or unbal. inputs; edge-lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features, 


t. MAIL. COUPON NOW! 
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nF) 4 Tube Tester +625 
( ~ Kit $34.95 
New Transistor oy a & — Wired $49.95 
me $29.98 adio RAS | WEW Power & Bias Tester +612 cane-ukien oe Kit $29.95 = se 
Wired $49.95 Supply for Kit $3.95 Series /Parallel tubes Wired $38.95 Wired $29.95 
Incl. F.£T.: less 9Vbatt, Tansistorized Wired $5.95 R-C Combination * illuminated | Extra-filtered for 1000 Ohms/Volt 
Prealigned RF, IF " Eqpt. +1020 Fast-checks Box +1140 roll-chart _ transistor equipt. V-0-M #536 
xfmrs; push-pull Kit $19.95 radio/TV tubes, Kit $13.95 Pix Tube Test _ #1060 Kit $38.95 Kit $12.90 
audio; 6” spkr. Wired $27.95 pilot lamps, etc. Wired $19.95 Adapter... $4.50 | Wired $47.95 Wired $14.90 
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| de VTVM Probes | } 
, Kit Wired | ; 
& & Peak-to-Peak $4.95 $6.95 | 
' RF $3.75 $4.95 i 
— High Voltage I ] 
00 Norther Probe-1 $6.95 | @ a | 
pad pee $4.98 as | 
Wired $29.95 robe- . E Br 3 
Reads 0.5 ohms- Scope Probes =? J 
ae 500 j Demodulator .$3.75 $5.75 | 
TURN PAGE FC 10 mm#é-5000 mid, Direct... $2.75 $395 f Gay 
power factor Low Capacity $3.75 $5.75 ‘kita te 
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Land-based operator in an extensive 
ship-to-shore communications system. 


This technical illustrator, 
tronics background, adds nomenclature to 
drawing to be used in a technical manual. 


Career 
Opportunities 
in Electronics 


with an elec- 


By WALTER H. BUCHSBAUM Industrial Consultant, ELECTRONICS WORLD 


Technical writers for the Ford Instrument 
Company prepare various electronics books. 


Enormous industry growth rate and shortage of skilled personnel pave the 
way for the non-graduate engineer and technician. Learn what and where 
the openings are, also the background and training that will be required. 


for the fact that the electronics in- 

dustry is booming. With a total 
revenue of 13.2 billion dollars, the elec- 
tronics industry has become not only 
a major factor in the entertainment 
world and the defense of our country, 
but has entered the area of economic 
importance shared by such industries 
as steel, automobiles, etc. 

The size of the electronics industry 
is even more spectacular since less 
than fifty years ago it was practically 
nonexistent. Typical examples of re- 
cent growth are the increases in home 
and auto radios from 99 million in 1950 
to 143 million in 1958 and the boost in 
television sets from 10,600,000 in 1950 
to 49,700,000 in 1958. The entertain- 
ment segment of the electronics field is 
not alone in experiencing this phenom- 
enal growth. In 1954 industrial elec- 
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Ac stock market analyst will vouch 


tronics accounted for 650 million 
dollars and four years later, in 1958, 
this portion of the industry accounted 
for revenue of 1 billion, 380 million 
dollars! 

These encouraging statistics are not 
merely of interest to the person invest- 
ing his capital in the electronics indus- 
try but are of even greater significance 
to the person deciding on a career. It 
is true that extraordinary ability in 
any field can bring success, but in a 
field that is constantly growing every 
level of ability and effort will be richly 
rewarded. The opportunities for 
growth and advancement that exist in 
the electronics industry are unparal- 
leled in any other field simply because 
electronics is still on the threshold of 
a much greater and more rapid growth 
than thus far achieved. In the fields of 
communication, computers, and indus- 


trial controls, new techniques together 
with new components will open up 
areas so vast that it is difficult for the 
human mind to grasp the potentialities. 
It is quite foreseeable that electronics 
in our lifetime will drive automobiles, 
fly airplanes, and control most produc- 
tion machinery. The realm of science 
fiction has been superseded by reality 
and, in most cases, it has been elec- 
tronics which has made these tech- 
nological advances possible. It is for 
these reasons that a career in the elec- 
tronics field is bound to offer almost 
unlimited opportunities for advance- 
ment as well as growing financial re- 
wards. It is easiest to grow in an in- 
dustry that is growing. 

Together with the spectacular 
growth of the industry, an equally 
astonishing personnel shortage has de- 
veloped. The most publicized portion 
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of this shortage is in the ranks of 
graduate, experienced engineers and 
scientists, but supporting technical 
personnel is also in short supply, al- 
though less publicity has been given 
to this problem. To relieve the en- 
gineering shortage, many firms have 
undertaken reorganizations which are 
antended to provide engineers with 
more technical and administrative as- 
sistance, thus improving the efficiency 
of graduate engineering personnel. 
These reorganizations always involve 
the hiring of additional non-graduate 
technical personnel. Another great 
need for such people has developed in 
the testing, quality control, and field 
service departments of all electronic 
equipment manufacturers, government 
agencies, and in the broadcast-telecast 
field. 

As is the case with most industries, 
the salaries of electronics personnel 
have risen to keep pace with inflation 
but, in most instances, have increased 
more than wages in other industries 
because of the inflexible law of “supply 
and demand.’ The supply of skilled 
technical help is limited, the demand 
is great and thus this type of labor 
commands higher pay. Efforts are be- 
ing made to entice more and more 
young people into engineering careers 
by means of scholarships, job offers, 
and good wages, but it will take many 
years before the insatiable needs of 
this ever-growing industry can be fully 
met. 

Readers of this magazine not already 
professionally engaged in electronics 
have sufficient background to build on. 
Many of these readers are young peo- 
ple not yet decided on a career and 
many others are working in some other 
field even though their main interest 
lies in electronics. Some of those work- 
ing in the electronics industry often 
have been sidetracked, have reached a 
blind alley from which the opportuni- 
ties for growth and profit seem very 
remote. 

The table of career opportunities in 


There are many civil-service and other government posi- 
tions for individuals with backgrounds in electronics. These 
include maintenance, installation, and repair of mobile com- 
munications systems in conjunction with such emergency 
services as fire control (upper left) and police work (below). 


Many electronic technicians work in radio and TV broad- 
casting. The one at the lower left is operating an elaborate 
master control console in one of the NBC television studios. 


electronics accompanying this article 
is intended to serve as a guidepost and 
reminder of the great variety of jobs 
available in our industry. Since gradu- 
ate engineers are immediately snapped 
up by the eager recruiters of compet- 
ing companies and since this article 
is addressed primarily to the non-grad- 
uate, none of the positions shown in 
the table requires a college degree. We 
have not listed jobs where a degree 
assures preference or where some spe- 
cialized background other than in elec- 
tronics is required. Actually, there are 
still more opportunities for people who 
can combine technical “know-how” 
with other skills. 

Typical of this is the field of tech- 
nical writing where a combination of 
technical “know-how” and a flair for 
conveying this information factually is 
needed. The combination of sales and 
technical ability is particularly well re- 
warded and technical salesmen or sales 
engineers are in great demand. Sales 
engineering is developing into a very 
substantial field in itself and invariably 
some technical knowledge is required. 
This seems obvious when we realize 
that the radio jobber’s counterman 
must be able to understand the tech- 
nician who buys a part just as the 
component sales engineer must speak 


This field engineer is making a waveform 
check of a Univac II by Remington Rand. 
Rear of the Univac is in the background. 


the same language as the design engi- 
neer who evaluates a particular com- 
ponent. A _ general background in 
electronics and a good briefing by the 
manufacturer is usually sufficient to 
start an alert young man off in sales 
engineering. We know a number of 
men who started out ten years ago 
with a very basic knowledge of elec- 
tronics, worked first as sales engineers, 
then as independent manufacturer's 
representatives, and now earn more 
than the president of the company 
which gave them their start in the 
field. 


Levels of Skill 


It is difficult to arrive at a universal 
method of grading the levels of skill 
and technical knowledge which qualify 
an individual for a particular job. The 
Armed Services have a system of grad- 
ing skill levels and most manufactur- 
ers have their own methods of deter- 
mining qualifications. Experience 
shows that in practically all instances 
an employer will try to determine just 
what a person can do rather than hire 
by a fixed, mathematical system of 
levels. For purposes of job evaluation, 
however, some kind of system is neces- 
sary. In the following paragraphs we 
have compiled a list of eight grades 
based on technical ability. Some of 
these grades may overlap, some may 
not apply in certain special cases, but 
they will allow the reader to get an 
idea into what grade he fits and then 
which of the career opportunities in 
the table are open to him. 

It should be understood, of course, 
that a person having Grade 6 back- 
ground can easily qualify for all Grade 
5 positions. He would surely know 
how to use technical references and 
build circuits from them if he has 
graduated from a 2-year technical in- 
stitute. On the other hand, if he is 
still attending school in his spare time, 
but already qualifies for Grade 4, his 
advancement will be more rapid than 
that of a person who has “completed” 
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POSITION AND DUTIES 


QUALIFICATIONS 
(Grade) 


TRAINING 


Y RANGE 


Electronic 
Equipment 
Manufacturers 


Design Engineer 

Product Engineer 

Test Engineer: Plan procedures 
Quality Control Engr. : Supervise inspectors 
Assistant Engineer 

Junior Engineer 

Lab Technician: Build and test 

Field Engr.: Coordinate service 

Field Repairmen: Maintain and repair 
Draftsman 

Foreman 

Tester: Production Testing 

Inspector: Parts & Product Testing 
Assembler 


NO WWW EA AAH~759~20000 


Technical Inst. or 2-yr. College 
Technical Inst. or 2-yr. College 
Technical Institute 

Technical Institute 

Technical Institute 

Technical Institute 

Technical School 

Technical Inst. or 2-yr. College 
Technical School 

Technical School-Drafting Course 
Technical School 

Technical School 

Company Training 

Company Training 


$ 7.5-10,000 
8-12,000 


? 


Radio and 
TV Station 


Transmitter Engineer: Adjust. equip. 
Technician: Repair & maintenance 
Camera Man 


plus FCC ticket 


Technical School 
Technical School 
Technical School 


Communications 
Companies 


Transmitter Engineer 
Technician: Maintenance 
Lab Technician: Construct & test 


5 
3 
Special 
$ plus FCC ticket 
4 


Technical School 
Technical School 
Technical School 


Airlines 


Radio Operator 


Technician: Installation & maintenance 


4 plus FCC ticket 
: special training 


Technical School & 
Company Training 
Technical School 


Business 
Machine 
ee 


Computer 
Firms 


Field Service Engr.: Installation 
Programmer: Plan machine operation 
Field Service Technician 


See “Electronic Equipment Manufacturers 


5 plus 
5 plus 
4 


” for additional positions 
| 


Technical School & 
Company Trainin 
Technical School & 
Company Training 
Technical School 


Industrial 
Control 
Manufacturers 


Field Engineer: Installation 


Field Technician 4 
See “Electronic Equipment Manufacturers’’ for additional positic 


6 


Technical Inst. or 2-yr. College 


| Technical School 
ns 


Component 
Manufacturers 


Junior Engineer: Test Parts 
Field Engineer: Customer Contact 


Technical School 
Technical Inst. or 2-yr. College 


—| 


Nuclear 
Instrument Co. 


See “Electronic Equipment Manufacturers 


” for positions 


Technical 
Manuals 


} 
Technical Writer: Prepare data, manuals 
Draftsman 


Radio and TV 
Manufacturer 
(Including 
hi-fi gear) 


Field Engr.: Contact distributors 


6 plus writing 
3 plus 


Technical Inst. or 2-yr. College 
Technical School-Drafting Course 


5.5-8000 


6 
4 


Field Repairman 


See “Electronic Equipment Manufacturers’’ for additional positions. 


Technical Inst. or 2-yr. College 
Technical School 


6.5-10,000 * 
5.5-7500* 


Radio-TV 
Distributor 


Service Technician 


| 3 


Technical School 


5.5-7500 


Radio-TV 
Dealer 


Service Technician 


Technical School 


5.5-7500 


Community 
TV Company 


Installer 
Service Technician 


Technical School 
Technical School 


4.5-6000 
6-8000 


Fire, Police 
Municipal 
Governments 


Operator: Adjust & transmit 


Mobile Installation Technician 


4 plus FCC ticket 
3 plus FCC ticket 


Technical School 
Technical School 


6-7500 
5.5-7000 


Public 
Utilities 


Transmitter Engineer 
Installer & Repairman 
Technician: Microwave maintenance 


4 plus FCC ticket 
3 plus FCC ticket 
5 


Technical School 
Technical School 
Technical School 


6-7500 
5.5-7000 
6.5-8000 


Phone 
Companies 


Technician: Equipment maintenance 


2-6 


Technical School & 
Company Training 


4.3-8500 


Sales 
Organization 


Field Engineer: Technical liaison 
Sales Engr.: Sells technical items 


5 
3 plus 


Technical School 
Technical School & Sales Training 


5.5-9000 * 
6-15,000* 


Military 
Electronics 


(Civilian 
Contractors) 


Technical Repr.: Liaison with military 


Field Service Engr.: Installation 
Field Service Technician 


See “Electronic Equipment Manufacturers” for additional positions 


5 plus 


6 plus 
3 plus 


Technical School & Military Serv- 
ice in Electronics or Administra- 
tive work 

Technical Institute & 

Company Trainin 

Technical School 

Company Training 


6.5-10,000* 
6.5-10,000* 
5.5-7500* 


Military 
Electronics 
(Civil Service 

& Armed Forces) 


Civil Service: Grades GS-5 to GS-15 


Technical School & Special Courses 


4490-12,770 


Other Govt. 
Electronics 


(Civil 
Service, NBS., 
FCC, FAA, etc.) 


Civil Service: Grades GS-5 to GS-15 


* Plus travel and per diem expenses. 


Technical Schoo! & Special Courses 


4490-12,770 
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Testers (above) study stress in a com- 
puter frame at Burroughs Research Center. 


An electronic technician (right) in an 
industrial job. He works with a Hughes 
electronic control system that turns 
out machine tools fully automatically. 


Technicians hired by IBM (below) get ad- 
vanced instruction in a company school. 


his education with no further plans. 


Personnel "Grades" 


The following background and job 
experience or training would be re- 
quired in each instance—with the qual- 
ifications outlined cross-referenced in 
the accompanying “job table.” 

Grade 1: Can wire, solder, assemble, 
and operate simple machine tools. 

Grade 2: Can read and understand 
circuit diagrams, knows electrical com- 
ponents, units of measurement. 

Grade 3: Knows fundamental radio 
theory as taught in trade schools, can 
service electronic devices by following 
detailed instructions. 

Grade 4: Can construct simple de- 
vices and troubleshoot them from cir- 
cuit diagrams only, can use basic test 
equipment. 

Grade 5: Can design and build simple 
equipment from technical handbooks, 
can use all test equipment with manu- 
als, and knows some algebra and trig- 
onometry. 

Grade 6: Is graduate of 2-year course 
at technical institute or has 2 years of 
general college subjects with some 
radio theory background. 

Grade 7: Has three or more years’ 


experience as technician in lab, servic- 
ing, or equivalent military experience. 
Can use all test instruments and 
troubleshoot any equipment with in- 
struction manual and diagrams. 

Grade 8: Has had two or more years’ 
experience as a junior engineer. Can 
take accurate measurements, perform 
any type of test, and is able to design 
basic circuits. 

Practically every reader below the 
engineering level will already fit into 
one of the grades noted, with many 
rating in the higher grades. Progres- 


sive advancement, from grade to grade, 
is almost always the rule with people 
who work in the electronics industry. 
In most instances a fairly ambitious 
man can pass from Grade 1 through 
Grade 5 in less than two years. Going 
through Grades 6, 7, and 8 takes more 
time because here the years of experi- 
ence rather than theoretical knowl- 
edge is of greater importance. But even 
at the 7th and 8th grade levels, per- 
sons with a year or two of college, spe- 
cial experience in military service, or 
exceptional ability can often jump the 
time barrier and reach into higher lev- 
el jobs. 

From the foregoing we see that tech- 
nical knowledge is like a ladder where 
one steps upward from the rung one 
has just reached. 

It is an unfortunate attribute of 
many young people that they want to 
make a living with a minimum of 
preparation and background. It is true 
that a young fellow without any train- 
ing can get some kind of a job where 
he can sometimes earn almost as much 
as the technically trained man can ex- 
pect at the start, but his earning pow- 
er differs greatly once the trained man 
has a few years’ experience. Techni- 
cal knowledge, however basic it seems 
at first, has a way of growing. The 
hardest thing in starting a technical 
career is, unlike most other fields, 
buckling down to serious study. Get- 


ting a job right after graduating from 
a technical school will be much easier 
in the electronics industry than in any 
other field because there are so many 
jobs open. It is that small incentive 
that is needed to get started on a 
technical education that eventually 
spells the difference between working 
in a growing, well-paying industry or 
drifting from one unskilled job to 
another. 


How to Get Training 
Younger people, not yet far advanced 


toward final educational goals, have 
the enviable chance to start their tech- 
nical education from the ground up. 
They can concentrate on physics and 
math courses and, in many places, they 
can attend a vocational high school 
where electronics is taught as part of 
the regular curriculum. ‘After finish- 
ing such a school they can either go on 
to college and an engineering degree or 
they can attend a technical institute 
where a 2-year course will provide a 
solid footing in their chosen field. A 
2-year course at a technical institute 
is probably the next best thing to get- 
ting a bachelor’s degree, especially if 
the course includes substantial theo- 
retical training. The advantages of this 
type of course include the practical 
work done in the shop, the use of fairly 
extensive test gear, and the invaluable 
first-hand advice from competent in- 
structors. Rubbing elbows with the 
other students enables one to learn 
from their mistakes and gives this 
type of instruction an extra attraction. 
The ready acceptance by industry of 
technical institute graduates is further 
proof of their efficiency. Many indi- 
viduals who now hold important posi- 
tions in electronics launched their 
careers through such training. Their 
acceptance is likely to increase rather 
than decrease. 

In many instances correspondence 

(Continued on page 134) 


For a more detailed survey of career oppor - 
tunities in the electronics field—be sure 
to get your copy of the 1960 Edition of 


"Your Career in Electronics” 
on sale at all newsstands September 3rd. 
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FCC Answers Our Questions on Citizens Band 


EpitTor’s Note: There has been tremendous interest from 
our readers in the new Class D Citizens Radio Service. 
To give a better over-all picture of the intended purpose 
of this service and to furnish our readers with answers 
to many of their questions, we submitted the following 
questions directly to the FCC. Mr. Curtis B. Plummer, 
Chief of the Safety and Special Radio Services Bureau 
of the FCC, was good enough to supply us with these 
official answers. 


Here are the official answers to some very important 


questions on the new Class D Citizens Radio Service. 


Pe Su Sn SE SR 
You MAY use the Citizens Band for: 


¥ 


transmission time. 
You MAY NOT use the Citizens Band for: 


e Experimental use of radio on the air. 


Pe eg 


REMEMBER: 
e A station license is required. 
e An operator's license is not required. 


e Private short-distance radio communications for personal or business use, limited to the minimum practicable 


e A hobby-type operation in itself as opposed to its use, for example, for controlling models. 


e Amateur operation. Calling “CQ”, attempting to contact unknown Citizens Radio stations, trying to contact 
stations in as many states as possible is not permitted. 

¢ DX operation. Attempting long-distance contacts with unknown stations is not permitted. 

e Contacting amateurs and stations in other radio services, except in emergency. 

e Recreational activity in and of itself, for the pleasure to be derived from such operation. 


e You may construct equipment, and adjust circuits with a non-radiating dummy load without a license. 
¢ You may not make any adjustments that could cause improper operation when the unit is connected to an an- 
tenna without a commercial radio operator's license. 


DONNIE Se U e 
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DUESTION 1/ Just what is the purpose of the new Class D Citizens 
Band Service and what does the FCC hope to accomplish in setting 
this service up? 


NSWER/ The Commission in 1946 established the Citizens 
Radio Service to provide private short-distance radio com- 
munication service with a minimum of restrictions and 
regulations, utilizing inexpensive, low-power portable 
equipment in connection with personal or business activi- 
ties. It was the Commission’s intention that it would accom- 
modate three groups of potential users of the radio spec- 
trum not previously accommodated. First, it was intended 
for those ineligible in other services. Second, it was to 
include the remote control of objects or devices. Third, 
it was planned for the individual citizen’s use of radio— 
radio that could be used as a tool of convenience in his 
business or for his pleasure. The possible uses of this Serv- 
ice are as broad as the imagination of the public and the 
ingenuity of equipment manufacturers can devise. How- 
ever, during the 1950’s it became apparent that there was 
little or no development with respect to the third category 
of users previously mentioned. This was due, in part, to a 
general lack of low-cost, low-power equipment for use in 
the 460-470 mc. band. It also became evident that amateurs 
were making very little use of the 27 mc. band, even though 
the advance of the technical art made it clear that it was 
possible to produce low-cost, compact, efficiently operating 
equipment for this portion of the spectrum. Accordingly, 
in 1958 the Commission re-allocated frequencies in the 27 
mc. ISM band from the Amateur Radio Service to the 

Citizens Radio Service and established a new Class D sta- 
tion for voice communication in this band. 


QUESTION 2/ How does the Class D Citizens Service compare with 
other mobile services? 


ANSWER/ The Citizens-Radio stations generally, and Class 
D stations in particular, are low-power stations. The maxi- 
mum Plate power input to the final radio-frequency stage 
permitted for a Class D station is 5 watts. This is slight 
compared to the 60-600 watts generally used in other 
mobile services and the 2000 watts permitted on certain 
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frequencies found in the Public Safety Radio Services. 

A licensee of a Class D station can expect a consistent 
range of only 5 to 10 miles. However, range limitations 
here, as in other services, vary with the power input, height 
and location of the antenna, nature of the surrounding 
terrain, and other factors affecting radio communications. 
The antenna of a Class D station, operating at fixed loca- 
tions, cannot exceed by more than 20 feet the height of 
any man-made structure or natural formation on which 
it is mounted, except that when mounted on an existing 
antenna structure, it shall not exceed the height of that 
structure. 

Class D stations, as all other stations in the Citizens 
Radio Service, are sv>ject to fewer restrictions on use than 
are generally applicasle to other Safety and Special Radio 
Services. Thus, Class D stations may routinely be used for 
point-to-point communications and a licensed operator is 
not required at transmitters operated at fixed locations. 


QUESTION 3/ Can the band be used for business or commercial 
purposes? 


ANSWER/ The Citizens Radio Service including Class D 
stations may be employed for business as well as for per- 
sonal communications, an advantage it possesses over other 
services. In the other services, communications must not 
only relate to a business activity, but in most cases are 
tied down to the particular activity which forms the basis 
of eligibility. 

In addition to this greater flexibility of use, the licensee 
of a Class D station is not limited to an assigned frequency 
and may operate on any of the 23 specific frequencies avail- 
able to that class station. Therefore, any interference prob- 
lems resulting from someone else operating on the same 
frequency may be alleviated without prior Commission 
approval. 

Other factors that might persuade a business to apply 
in the Citizens Radio Service rather than some other serv- 
ice are the relatively low cost of equipment, less restriction 
on use, the permissibility of point-to-point communications, 
and the lack of operator requirements. 

(Continued on page 140) 


Minneapolis-Honeywell Regulator Co. 
Boston Division 


By RICHARD S. BURWEN j 


often distortion-producing output 

transformer has been the goal of 
many audio enthusiasts. This problem 
has been solved in the compact power 
amplifier shown in Fig. 1 by using a 
direct-coupled transistor circuit. The 
amplifier uses only three transistors 
and a half-wave transistor rectifier. 
The circuit is simple and inexpensive, 
delivers a high-quality signal at 0.9 
watt output, and requires 0.8 volt r.m.s. 
input. When feeding a reasonably ef- 
ficient speaker system, the amplifier 
will produce surprisingly loud room 
volume—about all anyone with close 
neighbors will want to use. 

A single amplifier costs about $23.00 
net to build. Two of these units built 
on a common chassis and using a single 
higher current power supply would 
make an excellent low-cost stereo am- 
plifier. Operation from a 6- or 12-volt 
battery in an automobile or boat is 
another possibility. 


The Circuit 


In the schematic of Fig. 3, the output 
stage V; is a single common-emitter 
p-n-p power transistor. An 8- or 16-ohm 
speaker is connected directly in series 
with its collector. Since the output 
stage is class A-operated, its no-signal 
d.c. collector current of 0.5 ampere 
flows through the voice coil of the 
speaker. This current produces some 
heat and cone displacement, but the 
magnitudes are low enough to be of no 
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Fig. 1. Amplifier is built inside 5” x 4” x 3” closed box. 


Compact, simple but high-quality amplifier delivers 0.9 
watt. Costs about $23 to build; may be battery operated. 


consequence in 8-inch or larger speak- 
ers. 

The driver stage is a p-n-p emitter- 
follower, Vs. To protect this transistor 
from excessive dissipation, its collector 
is connected to the output stage col- 
lector. When a signal increases the 
driver stage collector current, the out- 
put stage collector current also in- 
creases, thereby reducing the supply 
voltage for the driver and the power 
dissipated in it. The first stage, V:, is a 
common-emitter n-p-n transistor with 
R; connected in series with its collector 
to protect it against excessive dissipa- 
tion. 

Since the collector currents in all 
three stages have large swings, each 
stage, even Vi, generates appreciable 
distortion. This distortion is largely 
cancelled by the arrangement of stages 
and the selection of operating points. 

In the power transistor, Vs, current 
gain, hy, decreases at high collector 
currents. V; and V: have more trans- 
conductance at high collector currents. 
The combined effect is fairly constant 
total gain as the signal varies, which 
means linear operation. Negative volt- 
age feedback around the three stages, 
amounting to 29 db at audio frequen- 
cies and 39 db at d.c., reduces distortion 
and hum so that very high quality per- 
formance results. 

This feedback voltage is developed 
across R; and C; from the emitter of 
V: to ground by feeding the output 
voltage through R, to this circuit. At 


d.c. C; is an open circuit allowing the 
entire output voltage to appear in 
series with the emitter of V:, reducing 
the voltage gain to unity. The low d.c. 
gain and 39 db of d.c. feedback vir- 
tually eliminate temperature drift in 
all three stages. With unity gain the 
d.c. output voltage is nearly the same 
as the d.c. input voltage determined 
by R. and Rs, irrespective of the char- 
acteristics of the transistors and values 
of other components. 

Capacitor C;, acting as an a.c. bypass 
on the feedback circuit, increases the 
voltage gain from unity at d.c. to 10 
db at audio frequencies. C, is a bypass 
on the reference voltage which serves 
three purposes at once. It filters power- 
supply hum out of the input circuit by 
grounding the junction of R. and Rs 
through the low impedance of RF; plus 
C;; it provides positive feedback from 
the junction of R; and R, to the input 
circuit for the purpose of raising the 
input impedance to 500,000 ohms in 
order to prevent the loading due to 
the amplifier from deteriorating the 
performance of the source; and finally 
C, feeds some ripple current into the 
emitter of V: so as to partially cancel 
hum at the output. Low hum output is 
also a result of the basic design of the 
amplifier in which the constant-current 
output characteristic of each stage 


minimizes the effect of power-supply 


ripple. 
The power supply uses an inexpen- 
sive power transistor, with its base tied 
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to its collector, as a half-wave rectifier 
which feeds a single capacitor for filter- 
ing. It delivers 8.4 volts dc. at 0.5 
ampere. Although the “B+” ripple is 
high, about 0.4 volt r,m.s., the amplifier 
output contains little hum. 


Performance 


Measurements were made across a 
6-ohm resistance load, using a low- 
impedance source. Hum at the output 
terminals is 68 db below 1 watt. Other 
noises are negligible. 

The frequency response shown by 
the lower curve in Fig. 6 is flat within 
+ 1 db from 5 to 100,000 cps. Confirm- 
ing this response, the square-wave out- 
put shown in Fig. 2 exhibits little tilt 
at 50 eps (top) and practically no 
ringing at 5000 cps (bottom). The maxi- 
mum output voltage versus frequency 
at 2% total harmonic distortion is 
shown by the upper curve in Fig. 6 
when using a high-quality woofer- 
tweeter combination as a load and by 


the middle curve for a 6-ohm resistance 
load. When feeding the speaker sys- 
tem, full output with + 1 db is obtained 
from 15 to 20,000 cps. With a resistive 
load, the power output falls off at 6 
db per octave above 5000 cps because 
of the limitation on the speed at which 
the output transistor collector current 
can be cut off. This limitation is coun- 
teracted when using the speaker sys- 
tem as a load because its impedance 
rises at high frequencies due to the 
voice-coil inductance and reduces the 
necessary current swing. 

Since a speaker system has an a.c. 
impedance greater than its d.c. resist- 
ance, a proper test of the power output 
would use a load having this property. 
The operating point of the output stage 
has been optimized to take advantage 
of this difference between a.c. and d.c. 
impedances in order to deliver the 
maximum power to a speaker. The 
typical load was assumed to have 6 
ohms d.c. resistance and 8 ohms im- 


AMPLIFIER ) POWER SUPPLY 
N-P-N P-N-P P-N-P P-N-P 
2NI69 2N247 CBIF4 CA2D2 
vi v2 v3 |+ 8.4v., 5A v4 
| 
AAAs ANAM, 
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NPUT | 
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SR2 RS > | 
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253 e, | 
-T~ 
Ly 
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= | 
Rr—33,000 ohm, 2 w. res. + 10% Ci—-3000 pufd., 15 v. elec. capacitor 
Re—22,000 ohm, 2 w. res. + 5% Tr—Universal line-to-voice-coil trans. 2000 
Rs—33,000 ohm, 2 w. res. + 5% ohm pri. to 16 ohm sec. (Thordarson 


R,, Rr—2200 ohm, 2 w. res. + 10% 
Rs—120 ohm, Y2 w. res. + 5% 
Re—270 ohm, 2 w. res. + 5% 
Re—10,000 ohm, 2 w. res. + 10% 
Re—150 ohm, 2 w. res. + 10% 
Cr—S ufd., 25 v. elec. capacitor 
Co—25 ufd., 10 v. elec. capacitor 
Cs—200 ufd., 3 v. elec. capacitor 


T22S83 or equiv.) 
J:1—Input jack 
Vir—“‘n-p-n” transistor (G-E 2N169) 
Vi—"p-n-p” transistor (RCA 2N247) 
Vs—“p-n-p” transistor 

well CB1F4) 
Vi-—“p-n-p” transistor 


well CA2D2) 


( Minneapolis-Honey- 


( Minneapolis-Honey- 


Fig. 3. Complete schematic diagram of the amplifier and a.c. power-supply circuit. 


Fig. 5. Bottom-chassis view of the transistorized amplifier is shown in this photo. 
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Fig. 2. Square-wave response at (top) 
50 cycles and (bottom) 5000 cycles. 


Fig. 4. This view shows the power-supply 
components along with 3 of the transistors. 


pedance at 400 cycles. With this type 
of load an overload signal causes the 
output stage to limit the positive and 
negative peaks at the same voltage. 
Using a resistive load, the negative 
peaks are limited at a lower voltage, 
resulting in less undistorted power out- 
put. The maximum mid-range power 
output to a 6-ohm resistive load is 0.75 
watt at 0.8% total harmonic distortion, 
whereas the maximum power output to 
an 8-ohm speaker load having 6 ohms 
resistance is 0.9 watt. 

At 0.5 watt into the resistive load, 
the distortion is only 0.4%. The distor- 
tion does not increase at low frequen- 
cies, as it does in transformer-coupled 
amplifiers, except below 20 cycles 
where the maximum power output falls 
off due to the reduction in power-sup- 

(Continued on page 154) 
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HIS compact, lightweight (less than 
Tous pounds) stereo amplifier uses 

just two tubes and is built on a 
chassis measuring only 5” x7" x2”. 
With the proper choice of stereo car- 
tridge it provides on the order of 3.5 
watts per channel. Although the unit 
should not be compared with higher 
power, hi-fi amplifiers, it does do a good 
job where simplicity and compactness 
are required. Versatile controls include 
“on-off” and master volume, balance, 
bass, and treble controls. 

The key to the unit’s compactness is 
in the use of the CBS-Simplex circuit 
developed by CBS Laboratories of 
Stamford, Conn. This circuit saves 
money as well as space. Thus, in addi- 
tion to the two tubes already men- 
tioned, the builder needs only a pair 
of inexpensive output transformers 
and a handful of resistors, capacitors, 
and miscellaneous parts. 

Although the CBS-Simplex circuit 
has been adequately described else- 
where,” * the reader may find the fol- 
lowing review of its operation interest- 
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Complete stereo amplifier uses only 2 tubes, requires 


Over-all view of the two-tube stere- 
ophonic amplifier covered below. 


By J. AUGERI and D. CHRISTIANSEN, cess Electronics 


no power transformer. Delivers 3.5 watts per channel, 


ing and helpful. The schematic diagram 
shows the basic push-pull circuit with 
an additional output transformer (T.) 
connected in series with the “B+” cen- 
tertap of the push-pull transformer 
(T,). This second transformer, plus the 
symmetrical connection of the speak- 
ers with respect to the transformer 
combination, are the important fea- 
tures of the circuit. 

What the circuit accomplishes, in 
effect, is the selective amplification of 
two separate components of the total 
stereo signal—the “major’’ component 
by push-pull action and the “minor” 
component by single-ended action. Be- 
yond the stylus itself, the total signal 
does not exist as a single measurable 
entity. It does exist, however, at the 
grids of V: and V2, as two separate 
signals proportional to the right- and 
left-channel information picked up by 
the stylus and, as we shall see, at the 
output transformers in somewhat dif- 
ferent form. 

If the instantaneous values of the 
signals at the input grids are R (right) 
and —L (left), respectively, then a sig- 
nal proportional to R plus L is amplified 
via the push-pull action of the circuit 
and a signal proportional to R minus L 
is amplified by its single-ended action. 
Herein lies the secret of the circuit. 


and incorporates volume, balance, and tone controls. 


With proper phasing of the cartridge 
terminal voltages, the “R plus L” signal 
is directly related to the lateral com- 
ponent of stylus motion. Because this 
lateral component determines the main 
qualities and power of both channels, 
it is logically the component we want 
to amplify via push-pull action. 

The other (“R minus L”’) component, 
although important, is less critical by 
virtue of its being related to the verti- 
cal component of stylus motion and it 
is amplified “single-endedly.” This se- 
lective amplification of the two por- 
tions of the stereo signal, incidentally, 
enables the builder to use a parallel or 
single-ended transformer (T.) that is 
even smaller and less expensive than 
the push-pull transformer (71). 

The individual channel information 
is recovered at the speakers by con- 
necting them as shown. Thus, if the 
voltages at the secondaries of T, and 
T, are, for example, 10 (R+L) and 5 
(R-L), respectively, the actual outputs 
can be computed by tracing the con- 
nections to each speaker. They would 
be, for the right channel: 5 (R-L) + 
% X 10 (R+L) or 10R and for the left 
channel: 5 (R-L) — % X 10 (R+L) 
or —10L. 

Thus we note that the right and left 
channels are completely symmetrical 


ELECTRONICS WORLD 


plete 
mow 
used 
conti 
grou 


R6 — 
RIg 


with respect to both quality and power. 
The minus sign at the left channel 
output simply indicates opposite phase, 
as did the minus sign at the left chan- 
nel input. It means that the leads to 
one speaker must be reversed in order 
to get the two speakers to operate 
in-phase. 

The cartridge used by the authors is 
the Columbia SC-2. This commercially 
available cartridge is manufactured 
specifically for use with the CBS- 
Simplex circuit. It is identical to the 
Columbia SC-1 except for phasing of 
terminal voltages. Although other 3- 
terminal cartridges cannot be used 
with this circuit, 4-terminal cartridges 
having a sufficiently high output can 
be used by properly phasing their out- 
put voltages externally (reversing 
leads to one side). 


Construction Details 


The amplifier is built around a pair 
of newly introduced audio tubes (CBS 
50FY8’s). Each combines a high-mu 
triode and a power pentode in a single 
envelope. Plate and screen voltage re- 
quired is only about 125 volts and thus 
a single silicon rectifier can be used 
for the d.c. supply. 

The builder will find it convenient to 
first mount all the components with 
the exception of the controls. The 
1N1081 silicon diode is mounted in a 
diode holder which is screwed to the 
side of the chassis. The heaters should 
be wired first, with the d.c. supply 
next. For low hum, care should be 
taken to wire the heaters so that pin 
4 of each tube is toward the ground 
side and the heaters are on the ground 
side of Ri», the 120-ohm, 4-watt resistor. 
Incidentally, Cs, Cs, Cw, and Cu can be 
a multiple-section electrolytic, but in 
the amplifier shown in the photo- 
graphs, Cw and Cu are actually sepa- 
rate capacitors. 

Other connections are then com- 
pleted and finally the controls are 
mounted and wired. Shielded wire is 
used between the input jacks and the 
controls. The shielded wire should be 
grounded to the chassis at the input 
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Rr—2 megohm, 2 ». res. 

Rs, Rw—2 megohm, 2 w. dual audio-taper pot 

Rs, Rir—1800 ohm, 2 w. res. 

R;, Ra—220,000 ohm, 2 w. res. 

Rs, Ris—300,000 ohm, Y2 w. dual linear-taper 
pot 

Re, Ruy—1 megohm, 2 w. dual audio-taper pot 

Rz, Ru—470,000 ohm, 2 w. res. 

Rs, Ru—1200 ohm, 2 w. res. 

Ro—2 megohm, */2 w. audio-taper pot 

Ri—75 ohm, 2 w. res. 

Rw—22 ohm, 2 w. ves. 

Rw—120 ohm, 4 w. res. 

Reo—200 ohm, 1 w. res. 

Cr—.1 wf. paper capacitor 

Cz, Cs—.005 uf. paper capacitor 

Cs, Co—.0005 yf. paper capacitor 

Cy, Cr-—.1 wf. paper capacitor 


Cs—100 uf., 150 v. elec. capacitor 

Co—80 yf., 150 v. elec. capacitor 

Cw—100 pf., 25 v. elec. capacitor 

Cu—60 uf., 150 v. elec. capacitor 

CHr—1.5 hy., 200 ma. filter choke 

Sr—S.p.s.t. switch (ganged to Re, Rw) 

SR:—Silicon diode (1N1081) 

Stereo Cart.—Columbia SC-2 stereo cartridge or 
equiv. (see text) 

Spkr.1, Spkr.e—High-efficiency type speaker, 
4-ohm ¥.c. 

Tr—Output trans. 5000 ohms to 15, 8, 4 ohms 
@ 18 w. (Stancor A-3872 or equiv.) 

T2:—Output trans. 2000 ohms to 4 ohms @ 5 
w. (Stancor A-3876 or equiv.) 

Vi, Ve—SOFYS8 tube (CBS) 

4—Phono input jacks (RCA type) 

1—S5" x 7" x 2" chassis 


Complete schematic diagram and parts listing for the two-tube stereo amplifier. 


jack end only to minimize hum pickup. 
The balance control, Rs, is a single 
2-megohm audio-taper pot on one side 
of the amplifier only. This was done in 
order not to sacrifice any gain and 
means that the tubes may have to be 
swapped, initially, so that the stronger 
tube is on the same side as the balance 
control. Master volume, bass, and 
treble controls are dual half-watt pots 
and the “on-off” switch is ganged to 
the master volume control. 
. The builder will probably want to 
experiment with various speakers. Of 
course, they should be of the conven- 


Under-chassis view of the amplifier showing wiring and layout of the components. 
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tional high-efficiency type. For best re- 
sults they should be identical and 
should have a voice-coil impedance of 
3-4 ohms. The authors used a pair of 
Columbia AX130’s, each having a 12- 
inch woofer and two 4-inch tweeters in 
a 4.5 cubic foot cabinet. 

One speaker is connected to the 
common (black) lead and the other to 
the 15-ohm tap (green lead) of the 
push-pull transformer secondary. One 
side of the parallel transformer sec- 
ondary is grounded to the chassis and 
the other is connected to the center 
tap (brown lead) of the push-pull 
transformer. 

Speakers must be connected to op- 
erate in-phase. Phasing can be checked 
just as it is with conventional separate- 
channel stereo amplifiers. Note that 
this check should be made with signals 
applied to the input of the amplifier. 
If the speaker phasing is checked at 
the loudspeakers themselves, connec- 
tions should be made in such a way 
that they are oppositely phased. This 
is required since the polarity of the 
signals applied to the speakers in nor- 
mal operation is of opposite phase. 

The system will provide amazingly 
good quality stereophonic sound at 
power levels entirely adequate for the 
average-size living room or den. 
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NE OF THE earliest uses of telem- 
0 etry in industry was by various 

public utilities. Some of the more 
obvious applications in these utilities 
and in other industries include: read- 
ing of footage in remotely located wa- 
ter reservoirs; remote reading, ena- 
bling subsequent control, of pressure 
in gas tanks or pipelines; remote read- 
ings and storage control of oil tanks; 
and measurement of electric power at 
remote points. 

A basic telemetering circuit, used 
by millions of people who probably do 
not realize as much, is the gasoline- 
tank gauge in an automobile. While 
it is true that the tank itself is actu- 
ally not a great distance from the 
driver, the tank is nevertheless so lo- 
cated that it cannot be conveniently 
viewed to see whether it is full or 
empty. The simple device shown in 
Fig. 5 most often consists of a pivoted 
float with one end connected to the tap 
of a potentiometer. As the float rises 
or falls, the voltage at the potentiom- 


Fig. 1. The basic operation of an 
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Industrial 
Telemetry 
for 
Technicians 


By MARVIN TEPPER 


Author of “Fundamentals of Radio Telemetry" 


How readings are taken at 
one point and transferred 
to another, remote point. 


impulse-duration type of transmitter. 


eter tap varies accordingly. This po- sure is 
tential is applied to a voltmeter whose Fic. 1 
scale, in place of the customary volt- riod is 
age markings, is calibrated to read sure al 
one-quarter, one-half, three-quarters, pointer 
and full, or other quantities of fuel rider n 
capacity. po sitior 

The telemetric device that does the With 
actual measuring is most often called hicher 
the transmitter, while the distant re- for a ] 
cording device is most often called the closed | 
receiver. A simple arrangment in ing the 
which these two elements are inter- @ quarter 
connected by wires need involve no 
other devices. 

One of the simplest methods of 
measuring any quantity is to convert 
it to a code, where the quantity is 
transmitted as a function of time. For 
example, to indicate 10 pounds-per- Heir Spring 
square-inch of pressure, a switch may ’ 
be closed for 10 seconds. 

The basic mechanism of an impulse- 
duration transmitter, made by the 
Bristol Co., is shown in Fig. 1A. The 
method used converts a value of pres- Pen Arm 


sure to a variable-duration signal. A 
spiral cam is revolved at a steady rate 
of one revolution each 15 seconds in 
this case. Tracking on the cam is a 
pointer with a special rider. At the 
bottom end of the pointer is a shorting 
device that opens or closes a switch. 
When the rider is on the cam, the 
switch is open; when the rider is off 
the cam (Fig. 1B) the switch is closed. 
The normal period of time during 
which the switch is closed may be 10 
seconds, while the time during which 
it is open is five seconds. 

At its top, the pointer is connected 
to a pressure-sensing element called 
a Bourdon gauge. This is a thin, hol- 
low, elliptical tube, sealed at one end. 


When pressure is applied to the open 
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Fig. 2. Actual transmitter of the type diagrammed in Fig. 1. 


end, the tube attempts to straighten 
out. Assuming that maximum pres- 
sure is applied to the Bourdon tube in 
Fig. 1, a 10-second-on, 5-second-off pe- 
d is provided. With reduced pres- 
sure applied to the Bourdon gauge, the 
pointer swings to the right and the 
rider now rides on the cam in a higher 
position. 
With the rider on the cam in a 
izher position, the switch is left open 
a longer duration of time and is 
losed for a shorter duration. Assum- 
the pressure has dropped to one- 
uarter of its original value, the time 


From Transmission 


Saks Cos Circuit “On Com 


Motor Drive 


How Spring 


Pen Arm 


(A) 


the switch will now be closed is re- 
duced to approximately five seconds, 
although the rate of rotation of the 
cam remains the same. 

A complete transmitter unit is shown 
in Fig. 2. In addition to the pointer 
riding on the cam, another pointer ‘s 
used as an indicator. The bellows in 
the upper right corner is the pressure 
indicating device used to vary the ‘ime 
the rider is on the cam. A portion of 
the cam shows behind the dial scale. 

The basic receiver designed to ac- 
cept the output of the type of trans- 
mitter just described is shown in Fig. 


From Transmission 
Circuit “Off Com” 


Motor Drive 


(8) 


Fig. 4. Receiver mechanism without (A) and with (B) incoming signal. 


Fig. 7. When separated points are monitored in the same 
system. location of the transmission line is important. 


Fig. 6. Basic system for monitoring more than one point. 


Fig. 3. This Bristol receiver records distant readings. 


4A. The “on-off” circuit of the trans- 
mitter switch (Fig. 1) is applied to a 
brake coil in the receiver (Fig. 4A). 
During the time that no signal is re- 
ceived, rotating gear A engages the 
pen arm, moving it in one direction. 
Upon application of a signal, the brake 


Fig. 5. The gasoline gauge in an auto- 
mobile is a basic telemetering device. 


coil is energized, pulling gear B into 
mesh with motor-driven gear M while 
disengaging gear A (Fig. 4B). An arm 
of gear B then engages the pen arm, 
moving it in the opposite direction. A 
complete receiver unit is shown in 
Fig. 3. 

The use of a transmitter and re- 
ceiver for monitoring only a single 
value in a remote location is, of course, 
limited. Many schemes and devices are 
available to monitor multiple positions 
and values. One typical system, where- 
by the output signals of many re- 
ceivers may be sent along a single wire 

(Continued on page 105) 
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METEOROLOGICAL SATELLITES- 
GLOBAL WEATHER OBSERVERS 


Weather information is now available from only a small part of the total 
atmosphere and it is possible for large storms to go undetected for days 
in isolated areas. Satellites orbiting the earth can provide constant 
surveillance of all storms, noting births of new ones, deaths of old ones. 
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or's Note: The following material was obtained from 

Weather Bureau publication of the same name that 

an extremely limited distribution, mainly to meteorolo- 

gis Because of the important part played by electronics 

n the instrumentation of satellites, we feel that our readers 
will be interested in this important application. 
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The Collection of Observational Data 


Meteorological observations are made by the Weather 
Bureau in order to: (a) forecast weather and flood condi- 
tions, (6) determine the climatology of the United States 
and adjacent oceans, (c) provide informational service di- 
rect to public interests, and (d) do research leading to the 
discovery of natural laws governing the behavior of the 
atmosphere. The integration of satellite weather data with 
existing data will give man a more comprehensive picture 
of existing weather conditions. WV 


Meteorological Observations from Satellites 


Experiments schedu)-1i for satellite launchings in the near 
future include: 1. Cloud cover pictures from television 
cameras and 2. incoming and outgoing radiation (heat budg- 
et). Future satellite experiments may include: 1. Radar 
measurements of precipitation; 2. infrared measurements 
to obtain information about water vapor, ozone, carbon di 
oxide, and temperature; 3. detailed measurements of th 
solar spectrum; 4. thunderstorm distribution by visual and 
static (sferics) observations; 5. investigations of the optica 
properties of the atmosphere; 6. sampling of meteoric dust 
to test the theory that these particles may serve as clo 
seeding agents; 7. measurement of surface atmospheri¢ 
pressure. Also, the establishment of a network of commu 
cations satellites will make possible the speedy world-wide 
dissemination of weather data. 
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A Major Problem—Sparse Data Areas 


The birth or intensification of storms in areas of sparse observational data 
is a major problem to the meteorologist. Numerous hurricanes have formed 
undetected off the west coast of Central America and their presence be- 
come known only when surface vessels encountered them without warn- 
ing. Destructive storms have reached the Hawaiian Islands and the 
Aleutian Islands virtually without advance warning. In the tropical 
Atlantic, storms have reached full hurricane intensity before they were dis- 
covered by aircraft reconnaisance. The rocket photo (left), taken from an 
altitude of about 100 miles, shows two distinct weather systems which 
were not detected by the meteorological analysis made at the correspond- 
ing time. In the upper portion, just to the left of center, are clouds spiral- 
ing into an old tropical storm which produced over six inches of rain in 
three hours at Brownsville, Tex. and flooding in the Roswell, N. M. area. 
The storm in the lower right portion of the photo produced much lighter 
precipitation. 


The Erratic Movement of Storms 


Hurricane “Carol” was responsible for 60 deaths and al- 
most 500 million dollars in property damage as it moved 
up the east coast of the United States, through New 
England, and into Canada. The track of “Carol” is one of 
the classic examples of record in that it shows deceleration, 
stagnation, and finally, rapid acceleration. Besides changes 
in rate of movement, storms occasionally will make radical 
changes in course, also shown in the illustration (right). 
The unusual track of hurricane “Carrie” was reported to 
be responsible for the sinking of the German windjammer 
“Pamir” with the loss of approximately 80 persons. Mete- 
orological satellites, orbiting the earth at frequent inter- 
vals, will provide valuable information which will enable 
the meteorologist to make earlier detection of the irregu- i | 
4 


lar movements of severe storms. Also, it is conceivable that 
several important forecasting techniques might be de- 
veloped from the studies of high cloud formations as viewed 
from the satellite. 
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Location of Jet Streams 


Jet streams are considered significant 
features of the general atmosphere cir- 
culation and have an important influ- 
ence on the development and move- 
ment of storms. Also, a knowledge of 
the location of jet streams is essential 
to efficient flight-planning operations 
for high-altitude aircraft. High cloud 
formations, as viewed over broad areas 
by television cameras aboard the satel- 
lite, will indicate regions of maximum 
cloud speed which can be directly asso- 
ciated with the position of jet streams. 
Also, the use of infrared sensors on 
board the satellite may enable the me- 
teorologist to detect strong tempera- 
ture gradients which are associated 
with jet streams. 


atellites 
n the near 

television 

heat budg- 
: 1. Radar The Atmospheric Heat Engine 
surements ei 2 

carbon di Special instruments on board meteorological satellites will 
nts of th record and transmit to ground receiving stations radiation 
visual and from the sun, atmosphere, and earth. Since “weather” re- 
the optical sults from winds attempting to equalize the non-uniform 
teoric dust distribution of net radiant energy, it is important to keep 
re as cloul an accurate account of the global distribution of this ener- 
tmospheri¢ gy. _The energy budget, whe. measured over long periods 
 enenene of time, will not only be useful in interpreting basic knowl- 
world-widl edge of the atmosphere but might assist in formulating a 
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new system of long-range forecasts and in anticipating 
climatic changes. 
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Over-all view of intercom using buzzer. 
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One of the intercoms, clipped to television technician's belt, is 
being used here to help to orient a television antenna properly. 


By CHARLES CARINGELLA and RICHARD CLARK 


Interior view of this same intercom unit. 
2. 
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The construction of two 
simple “landline” systems 
that provide high quality 
reliable communication 
between two locations. 


others—have long been plagued by 

the problem of communicating 
around the house or shop. An inter- 
com system is a handy device in the 
home if the shop is out of convenient 
“shouting range.” Several systems 
were considered but proved to be too 
expensive or complex. A possible solu- 
tion to this problem was a telephone- 
type intercom system. This idea was 
stimulated by the experience of one of 
the authors with G.I. field phones. 
Handsets have been available on the 
surplus market for some time. It was 
found that new handsets could be pur- 
chased for less than seven dollars a 
pair. 

Several circuits were breadboarded 
using mike transformers, output trans- 
formers, etc., but all turned out badly. 
It became apparent that a transformer 
with three windings was needed. It 
was assumed that the line impedance 
would be approximately equal to that 
of the earphone unit. Two of the wind- 
ings would have to have an approxi- 
mate turns ratio of 1:1 with the third 
winding providing a voltage gain for 
the microphone element. A search of 
transformer catalogues turned up no 
suitable audio transformer, but it ap- 
peared that a small instrument power 
transformer might provide the needed 
windings. The transformers considered 
had a 117-volt primary, 135-volt second- 
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ary, and a 6.3-volt filament winding. 
These windings appeared to have the 
ratios required. The transformer 
picked was a Triad R-30X, though an 
equivalent type would have been OK. 

The circuit shown in Fig. 1 was 
breadboarded and found to work ex- 
ceptionally well. The response of the 
transformer to voice frequencies 
seemed to be quite good. A more ac- 
curate check proved it to be essentially 
flat from 60 to 10,000 cycles at the low 
levels required for this type of system. 

All that was needed now to complete 
the telephone system was a “ringer.” 
The selection of a suitable buzzer 
proved to be nearly as much of a prob- 
lem as the transformer. A modified 
doorbell buzzer was tried but found to 
be unsatisfactory due to excessive cur- 
rent drain. The same results were ob- 
tained with a 6-volt relay wired as a 
vibrator. A common four-pin non- 
synchronous vibrator was tried. The 
vibrator assembly was removed from 
its case and bolted securely to the 
chassis. The noise produced was satis- 
factory for all practical purposes but 
the current drain was still excessive. 
The current drain was on the order of 
1 ampere. This was due to the shorting 
action of the vibrator contacts. See Fig. 
3A. Rewiring the vibrator according 
to Fig. 3B produced reliable act‘on with 
a current drain of only 50 ma. This 
modification provided ‘make-break” 
rather than “shorting” operation of the 
vibrator. The contacts used had to be 
bent into a “normally closed’ position. 

It was considered desirable to use a 
two-wire system in order that any com- 
mon two-conductor cable such as TV 
twin-lead, lamp cord, etc. would serve 
as the “line.” The two-line system 
presented a problem if semi-automatic 
switching was to be used. The bu7zers 
would have to be across the line when 
in “standby” position and then 
switched out when in operation. 
Switching was accomplished by modi- 
fying a spring-loaded, lever-action 
switch to function as a “hanger 
switch.” A handset hook was fashioned 
from plastic and attached to the arm 
of the lever switch. With the handset 
in place, the switch is pulled down, con- 
necting the buzzer across the line. Lift- 
ing the handset allows the switch to 
return to the neutral or “talk” posit‘on. 
To ring the other station, the switch is 
pushed upward. 

The units were constructed in 7” x 
5” x 3” LMB box chassis. This size pro- 
vided ample room for the transformer, 
buzzer, switch, and 6-volt lantern bat- 
tery used for power. The lantern bat- 
tery should have excellent service life. 
Placement of parts can be seen in the 
accompanying photographs. The sche- 
matic diagram of the complete unit is 
shown in Fig. 1. The handsets are Type 
H-94/U which are later versions of the 
TS-13. These handsets are equipped 
with a thumb-operated switch which 
must be depressed to talk. Mike cur- 
rent flows only when this switch is acti- 
vated, therefore there is no battery 
drain when the units are in “standby.” 
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J:—Two-conductor phone jack 

Je—Three-conductor mike jack 

S5:—D.p. 3-pos. lever switch (Centralab 1455) 

Br—6-volt lantern battery 

Tr—I nstrument power trans. 135 v. @ 50 ma.; 
6.3 v. @ 1.5 amps (Triad R-30X or equiv.) 

Buzzer—Non-synchronous 6-volt vibrator (Ra- 
diart 5506 or equiv.) 

1—H-94/hand set 

1—Box chassis (LMB No. 145 or equiv.) 


Fig. 1. Complete circuit employed. 


Tl (SEE TEXT) 
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J:—Two-conductor phone jack 

J:—Three-conductor mike jack 

Tr—See text 

By—3-volt battery (two 1.5-volt penlite cells in 
series) 

1—H-94/U handset 

1—Box chassis (LMB No. 650 or equiv.) 


Fig. 2. Simpler circuit without buzzer. 


ta) (8) 


Fig. 3. Here is vibrator modification. 


Some handsets are available with- 
out these “push-to-talk” switches. The 
specified hanger switch has an extra 
set of contacts which can be used to 
perform this function. For conven- 
ience, the components were mounted 
on what is normally the back side of 
the chassis box. The front side is then 
used for a wall bracket. The handset 
hooks can be made in several ways. The 
hook shown in the photos was made 
from \%-inch sheet plastic. Sheet metal 
or coathanger wire could also be used. 

The circuit of Fig. 2 was the basis for 
a compact, portable telephone. These 
units have proved valuable for ham or 
TV antenna adjustments and other 
jobs requiring short-range, two-way 


communications. These units were con- 
structed in 6”x2”x2” LMB box chassis. 
Belt hooks were made from sheet metal 
and attached to the back side of these 
boxes. The boxes were then clipped to 
the belt as shown in the lead illus- 
tration. The transformers used were 
miniature instrument power types fre- 
quently offered as “specials” by mail- 
order houses. Power is supplied by two 
penlite batteries in series. Battery clips 
are used to facilitate replacement. 
Both systems are relatively inexpen- 
sive to construct. They should provide 
reliable communication for distances of 
up to a mile or more. Two or more 
units may be used “party-line fashion” 
by connecting them in parallel. —jQ- 


Outside view of one of the intercoms. 


Inside view of this same unit is shown. 
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HEN any new area opens up in 
Werectronis, it brings with it re- 
quirements for suitable types of as- 
sociated instrumentation. Thus when 
color TV came upon the scene, it cre- 
ated the need for new types of test 
equipment. Among the new “tools” 
that came into being were the various 
types of generators that could produce 
a color-signal output, including the 
kind that produces rainbow patterns. 
While other color-signal generators 
produce output signals that are more 
broadly useful, the rainbow generator 
has satisfied the need, at moderate 
cost, for a source that provides a basic 
check for operation of the chroma sec- 
tion of the color set when no trans- 
mitted color signal is available. More 
recent versions of rainbow-type gen- 
erators have had their versatility in- 
creased by the addition of a luminance 
signal for checking the operation of 
the monochrome circuits of the color 
set as well. If this function is not 
present in a rainbow generator, it can 
be added with very little trouble in- 
deed, as will be noted later. However, 
another change can enhance the value 
of the instrument a great deal. 
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p> Fig. 1. The author's altered unit, showing added switch. 


Two changes increase the jobs this type of unit can 
perform in both color and monochrome service. 


The addition of crystal control—a 
simple and inexpensive modification— 
can make the rainbow generator much 
more versatile in color work. After 
such an alteration the instrument be- 
comes a dependable aid for checking 
and aligning a goodly portion of the 
chroma circuits and others. For ex- 
ample, the burst transformer, the 
color-reference oscillator and buffer 
transformers, and also the 3.58-mc. 
trap circuits located in the luminance 
channel may then be aligned reliably. 

An accurate source of a 3.58-mc. sig- 
nal, such as this revision provides, is 
essential for alignment purposes. Many 
a technician has, in the past, attempted 
to align a color receiver with the out- 
put of a rainbow generator, only to 
find that the set would not then work 
properly when receiving transmitted 
color programs. The reason, of course, 
is incorrect frequency output from the 
instrument. 

As described here, the procedure for 
adding the crystal was worked out for 
the Win-Tronix Rainbow Generator, 
Model 150. The principle is so simple 
that a similar revision can be made to 
any generator producing this type of 


signal from the information given. 
Only three circuit components are 
added, plus a socket or holder for the 
crystal. A s.p.s.t. slide switch, a 15-nzf. 
capacitor, and the crystal itself make 
up the added circuit, which is shown 
inside the dashed box in Fig. 3. 

A very accurate crystal (3.579545 
mc.) is required. In this case, a unit 
made by Midland was chosen. Since 
it is enclosed in a miniature tube en- 
velope, a 7-pin miniature tube socket 
was used for mounting. The advan- 
tage of this combination lay in the fact 
that it permitted simple mounting. 
(See Fig. 2.) A bolt through the center 
of the tube socket and an insulated 
washer were used. Thus only a single 
hole, to accommodate the bolt, had to 
be drilled in the steel chassis. A con- 
ventional cartridge type of crystal in 
a matching holder could also be used. 

The slide switch was mounted on the 
front panel next to the “‘on-off” switch. 
It was located in such a way (Fig. 1) 
that only one nut and bolt were needed 
to mount the switch on one side only. 
On the other side, the switch can be 
held by one of the bolts securing the 

(Continued on page 100) 


@ Fig. 2. Mounting of the crystal on an available spot on the chassis. 


Fig. 3. 
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Broken lines enclose added crystal-control circuit, 
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1 BASS-REFLEX 


Fig. 1. Effective piston area and speaker 


volume displacements for typical speakers. 


Fig. 2. Internal cabinet volume ——a 
for a given resonance for port area equal 
to full equivalent piston area of speaker. 
If smaller volume is used, port size is re- 
duced as indicated in the illustration. 


THE MATCHED BASS-REFLEX ENCLOSURE is a 
very effective means of loading a cone-type 
loudspeaker so that the speaker and enclosure 
combination reproduce smooth low-frequency 
response well below the original free-air reso- 
nance of the speaker, with excellent damping, 
and with approximately twice the acoustic out- 
put of that of a closed box for the same speaker. 

By means of a resonance condition set up by 
tie volume of the box and the front opening (the 
port), the backwave from the speaker is re- 
versed in phase, and radiates from the port in- 
phase with the front wave. The close coupling 
of the enclosure to the speaker, where both 
are tuned to the same resonant frequency, 
sharply attenuates the excessive original reso- 
nant peak of the speaker and substitutes for it 
two damped resonant peaks on either side of 
the original resonance. By this method, low 
frequencies are obtained below the original 
free-air resonance of the speaker. 

In designing the bass-reflex enclosure, an 
enclosure volume and port opening are chosen 
so that the enclosure resonates at the same 
frequency as the speaker alone in free air. The 
enclosure consists of an internal box volume 
with a port or vent on the panel side of the 
enclosure which holds the speaker. Since this 
opening will radiate low frequencies compara- 
ble to those radiated directly from the speaker 
piston, port area should approximate the effec- 
tive size of the piston. The effective piston area 
of a speaker is always less than that determined 
by its rated diameter. (See Fig. 1) 

Fig. 2 gives the necessary internal volume of 
an enclosure to resonate at a given frequency 

’ for popular-sized speakers. Curves are based on 
a port opening equivalent to the effective piston 
area of the speaker being used. When the actual 
volume of the cabinet is chosen to be less than 
that given by the curves by a factor of “k”, 
then the port area must be reduced by a factor 
of “‘k?” in order to maintain the original reso- 
nance condition. For example, if volume is re- 
duced to .866V, then the port must be reduced 
to .75A, or if the volume is reduced to .707V, 
then the port must be reduced to .5A. As the 
port area is reduced, however, it may impede 
effective bass radiation due to viscous losses 
and there may be a rise in low-frequency dis- 
tortion. Rather than use a very small port then, 
a somewhat larger area in conjuction with a 
duct may be preferred. 
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Enclosure volume may be reduced by 
the use of a ducted port. Fig. 3 shows a 
family of curves correlating cabinet vol- 
ume as it is affected by introducing a 
length of duct for various resonances of 
the popular-sized speakers. For a given 
speaker size and resonance, a duct 
length may be chosen so that the volume 
of the cabinet is reduced to the desired 
size. These curves are based on a duct 
cross-sectional area equivalent to the 
effective piston area. 

Where it is necessary to use a cabinet 
of smaller dimensions than given by 
these standard curves, it is possible to 
lay out an alternate arrangement. The 
piston areas of Fig. 3 may also be con- 
sidered to be the duct cross-sectional 
area irrespective of speaker size. Even if 
the speaker being used is a 15” type, 
the curves for the 8” effective piston 
area (in this case, duct area) may be 
used to choose a duct length and cabinet 
volume to resonate at the original 15” 
speaker resonance. The internal end of 
the duct should not be closer to the rear 
wall of the cabinet than one-half the 
effective speaker piston diameter. These 
values for cabinet volume include the 
volume occupied by the duct 

The curves give the free internal vol- 
ume of the structure. The actual physical 
dimensions will be larger by a factor de- 
termined by the amount and density of 
sound-absorbing material used to line 
the internal faces of the structure. (It 
is desirable to line all faces, but if at 
least two-thirds of the surfaces are 
lined, satisfactory results will be ob- 
tained.) A rule of thumb to determine 
volume of the sound-absorbing material 
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is to multiply the area of the material 
by its hand-compressed thickness. This 
total volume should be added to the free 
volume figure. Also, the volume dis- 
placed by the speaker itself, from Fig. 1, 
should be added to the free volume fig- 
ure. From the total internal volume thus 
obtained, Fig. 4 will give the final internal 
dimensions of the panels. The construc- 
tor will add to these dimensions suffi- 
cient overlap areas of these panels de- 
pending on their thickness and the meth- 
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AREA 28 SQ. IN. 
oh eR ee 


od of assembly. Fig. 4 also provides a 
very close figure for the total area of 
lumber (and sound-absorbent material) 
required to construct the enclosure for 
the size chosen. The construction should 
be of a good grade %-inch plywood or 
solid wood, with all wood mating sur- 
faces, except for the back panel, thor- 
oughly glued. The panels should be 
screwed together after the glue is ap- 
plied, to insure maximum rigidity of the 
completed enclosure. 
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RC COUPLING NETWORKS 


By GILMORE BOWERS 


This nomogram provides an easy method of calculating 
phase shift and attenuation in RC coupling networks. 
axis” to the value of R on the resistance scale. 


Extend this line to the attenuation and phase 
shift scale and then read the values of attenuation 


® jon a line between the value of C on the 
capacity scale and the operating frequency 
on the frequency scale. Draw another line from 
the point where the first line intersects the “cross and phase shift. 


FACTOR 


ATTENUATION 


By D.D. BRIGLIA, D.D. McKIBBIN, and C.S. SEARING 
Lockheed Aircraft Corp., Missile Systems Div. 
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By SOL HELLER 


more troublesome of a TV service 
technician’s problems. Difficulty is 
requently encountered in recognizing 
ts existence and locating the stage and 
omponent at fault, as well as in elim- 
ating the source of trouble. A tired 
ench man summing up the difference 
tween oscillation and spurious oscil- 
ition, once said that the first condi- 
on made currents go round and 
und, while the second made his head 
) likewise. 

Spurious oscillation may be more 
ecisely defined as a state of wnde- 
‘ed oscillation. It may affect an am- 
ifier or oscillator stage. In the case 
an oscillator, the spurious phenom- 
yn occurs at a frequency other than 

e desired one. 
Undesired oscillations may be 
yuped into six chief categories, de- 
ding on how they make a living: 1. 
irkhausen oscillation. 2. Parasitic os- 
lation. 3. Oscillation dué to feed- 
*k between two stages through a 
mmon impedance in the power sup- 
4. Oscillation due to feedback be- 
tween two stages through a common 
pedance in some other circuit such 


G imore tro oscillation is one of the 


an a.g.c, line. 5. Oscillation due to. 


coupling of two stages through the fila- 
ment circuit. 6. Oscillation due to feed- 
back between the tuned plate and 
tuned grid of an amplifier. 
Barkhausen oscillations tend to be 
generated in the horizontal output 
tube when the plate voltage drops 
sharply from a positive to a negative 
peak with the onset of the horizontal 
retrace, The screen grid remains sub- 
stantially positive at this time, attract- 
ing electrons that originally intended 
to go to the plate. -The electrons turn 
back from the plate toward the screen. 
With the end of the retrace a short 
time later, the plate goes positive and 
electrons travel from the screen back 
again to the plate. The back-and-forth 
movement constitutes an oscillation. 
The oscillatory signal is radiated, and 
tends to get into the front end, where 
it heterodynes with the r.f. signal gen- 
erated by the local oscillator. Spuri- 
ous beat frequencies are formed as a 
result of the beating the Barkhausen 
Signal and its harmonics get. Some of 
the beat frequencies fall into the band- 
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Problems with 


Spurious 


Oscillation 


The many-headed monster is hard to recognize. Use 


this analysis of causes, symptoms, and remedies. 


pass of the video i.f. section, and thus 
get through the receiver in the same 
way as the desired intermediate fre- 
quencies. The detected Barkhausen 
signals form pulses that are repro- 
duced as vertical grey or black lines 
at the left-hand side of the picture 
screen. 

The vertical lines produced by 
Barkhausen oscillation may be dif- 
ferentiated from somewhat similar 
lines resulting from other condi- 
tions by the following characteristics: 
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Fig. 1. Plate network in this Philco 
damper keeps oscillation out of yoke. 


Fig. 2. Hidden stage reactances include 
plate (L:) and grid (L.) circuit induct- 
ance; plate (C,). grid (C.), and cathode 
(Cy) circuit capacitance: and tube inter- 
electrode capacitance, such as C,,», Cyx. 


Fig. 3. Parasitics on part of sine wave, 


The lines, which may be one or more 
in number, are dark, never white. They 
have sharply defined edges. They tend 
to vary in width and intensity when 
channels are switched. Barkhausen 
lines are commonly more noticeable on 
the higher-frequency channels and 
when the brightness setting is low. 
Severe cases can cause horizontal 
synchronization to be upset since the 
Barkhausen pulses, when their ampli- 
tude is high enough, may be treated as 
sync pulses by the sync stages. 

The first logical step in dealing with 
a case of Barkhausen is to reduce the 
horizontal-drive setting slightly. Ex- 
cessive drive promotes visible Bark- 
hausen trouble. If this doesn’t do the 
trick, the familiar second step is re- 
placement of the horizontal amplifier 
tube. The original tube will often func- 
tion normally in some other receiver. 
Mounting an ion-trap magnet on the 
original tube may provide a cure and 
make a replacement unnecessary. The 
magnet’s position is shifted until visi- 
ble signs of Barkhausen are eliminated. 

When the Barkhausen oscillation is 
not cleared up by the remedies just 
described, tests should be made to de- 
termine whether the transmission line, 
the strip of twin-lead commonly used 
to couple this lead-in to the tuner in- 
put, or the built-in or other indoor an- 
tenna (if one such is being used) is 
responsible for the trouble. 

A built-in or other indoor antenna is 
often responsible for excessive pickup 
of Barkhausen signal because it is posi- 
tioned close to components that may 
radiate Barkhausen signals—the hori- 
zontal-output tube and its associated 
leads, or the yoke and its leads. If the 
antenna is an indoor type, but not a 
built-in one, moving it farther from 
the set and noting the effects will serve 
as a test. If the antenna is a built-in 
type, substitution of an indoor unit 
that has been properly separated from 
the receiver will serve as a check. If 
these procedures don’t completely 
eliminate the trouble, try using a piece 
of shielded lead-in from the receiver 
input terminals to the input of the 
front end. 

Other remedies that have been suc- 
cessfully used to clear up stubborn 
cases of Barkhausen include: Substitu- 
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Fig. 4. Parasitics in the filament line 
may produce this effect on some TV sets. 


tion of a coaxial or shielded line in 
place of a twin-lead line; placement of 
shields over unshielded front-end 
tubes; and enclosure of the front end in 
a shield box, if such a shield is not 
present. In some cases, the positioning 
of a filament choke in the tuner has 
been responsible for Barkhausen symp- 
toms. Turn filament chokes to a posi- 
tion at right angles with their original 
ones and note results, to test for th’s 
possibility. Heater wiring in the tuner 
may also be picking up Barkhausen 
signals. Try changing the position of 
the heater wiring, and note results. 
Use of additional capacitance in the 
a.g.c. line has proved helpful in cases 
where Barkhausen is entering by way 
of this circuit. 

When two chassis are used in a TV 
receiver, placing a metal plate (prefer- 
ably copper) so that it sits under both 
chassis, and thus bonds them, has 
proven helpful in certain instances. In 
some sets, a network intended to filter 
out Barkhausen signal is present be- 
tween the plate of the damper tube and 
the flyback transformer. For example, 
Cee, Leos, and Rew in Fig. 1 serve this 
purpose. A check of the components in 
this network will reveal whether a de- 
fect in one of them may be responsible 
for the Barkhausen symptoms. 

Parasitic oscillation: The leads con- 
nected to the electrodes of a vacuum 
tube have a certain amount of induc- 
tance. Capacitance is also present be- 
tween leads. The stray inductances 
and capacitances form tuned plate and 
grid circuits (See Fig. 2) at some high 
frequency—high with respect to the 
frequency of the normal signal passing 
through the tube. When conditions are 
“favorable,” feedback from the tuned 
plate circuit to the tuned grid, through 
the interelectrode plate-to-grid capaci- 
tance, causes oscillation to take place. 
The oscillation is cailed parasitic. Para- 
sitic oscillation is encountered most 
frequently in audio power amplifiers, 
horizontal-output tubes, and r. f. oscil- 
lators. 

Parasitic oscillation in an audio 
power amplifier may be the cause of a 
continuous “frying” noise; or it may be 
responsible for an annoying buzz that 
is heard only on loud portions of a 
musical program, or it may manifest 
itself in reduced and distorted sound 
output. A rattle in the loudspeaker 
may also be due to parasitic oscillation. 
A common symptom is a high-pitched 


whistle that is not affected by a change 
in volume-control setting. 

Less common is a high-frequency os- 
cillation well above the audible range, 
but whose amplitude is large enough 
to cause grid blocking, cutting off the 
tube and causing the sound to dis- 
appear momentarily. When enough 


of the charge on the grid has leaked 
off to permit business as usual, the 
audio signals are heard once more. 
Another possible symptom is a high- 
resembling a micro- 
noise. 


pitched howl 


phonic-induced Tapping the 
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Fig. 5. Try audio-output 
suppressor capacitor 
(C:) across xformer (A). 
Insertion from plate to 
“B+” (B), ground (C), 
cathode (D), or screen 
(E) will also work. 
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chassis or receiver components does 
not affect the oscillation-caused howl, 
permitting a differentiation to be made 
between these two kinds of noise. 
When any of the symptoms just de- 
scribed are encountered, parasitic oscil- 
lation should be checked for, providing 
likelier sources of trouble are not evi- 
dent. An oscilloscope and audio-signal 
generator offer the best means of hunt- 
ing for parasitic oscillation in the 
power amplifier (or any other audio- 
amplifier stage). The audio generator 
is applied to the input of the stage; the 
scope is connected to the output. The 
generator is tuned to different fre- 
quencies in the audio bandpass. The 
output of the signal generator is simul- 
taneously varied from zero to overload. 
The overload point will be indicated by 
a flattening of the peaks of the wave- 
forms seen on the scope. If parasitic 
oscillation is present, the waveforms 
will show a thickening of the trace 
over the entire cycle, or a portion of it; 
or else a signal of higher frequency 
will be seen superimposed over the nor- 
mal signal, as is indicated in Fig. 3. 
Actually, the thickening of the trace 
is also caused by another signal, but 
it is so much higher in frequency than 


the desired signal that it is blurred. 

Conditions favorable to parasitic os- 
cillation in the power-amplifier stage 
include: presence of an output trans- 
former with substantial leakage in- 
ductance; long leads, particularly in 
the grid and plate circuits; grid- 
current flow; and a loss of capacitance 
or an open circuit in a plate bypass 
capacitor. The capacitor has an anti- 
parasitic function. 

Remedies for parasitic oscillation in 
the audio power amplifier include: Re- 
location of the plate bypass capacitor 
(C,:) in one of the ways indicated in 
Fig. 5 (use whichever one works); 
shortening the leads connecting to the 
electrodes of the power amplifier, par- 
ticularly the plate and grid leads; im- 
proved lead dress (which means right- 
angling of leads) including adequate 
separation of plate and grid leads; and 
good ground connections. Insertion of 
an anti-parasitic resistor—100 to 500 
ohms in value—in series with the con- 
trol grid is often helpful. One side of 
the resistor should be connected direct- 
ly to the socket contact going to the 
grid. The resistor lowers the “Q” of 
the parasitic tuned circuit. A resistor 
of the same value may be connected in 
a similar fashion to the plate and/or 
screen electrode, if necessary. Replace- 
ment of the output transformer with 
one that has a lower value of leakage 
inductance, i.e., a better-grade trans- 
former, generally speaking, is a last- 
resort remedy. 

Parasitic oscillation in the horizon- 
tal-output tube may be the cause of 
one of the following symptoms: Loss 
of width, due to the excessive grid- 
leak bias produced by the oscillation; 
“segmentation” of the picture, ie., 
breaking up of a portion of the picture 
into small, regularly spaced segments 
that are displaced some distance away 
from the main body of the picture; 
double image in the horizontal direc- 
tion; jagged, pie-crust effect in the 
picture; vertical white lines or streaks 
on the right-hand side of the picture; 
and picture twist. 

The presence of oscillation in the 
horizontal-output tube can be detected 
with an oscilloscope or v.t.v.m. The 
scope will show a signal at the grid, 
even when the output of the horizontal 
oscillator has been prevented from 
reaching the horizontal amplifier—say, 
by removing or otherwise disabling the 
horizontal-oscillator tube. When the 
oscillation is checked for at the hori- 
zontal-amplifier grid with a normal 
drive signal coming in, the symptom 
may show up as a thickening or “fuzz” 
on the sweep-signal waveform. The 
v.t.v.m. will reveal a substantial grid- 
leak voltage between grid of the hori- 
zontal amplifier and ground, with nor- 
mal drive removed from the tube to 
avoid confusion. (It is assumed no fixed 
bias is present in the grid circuit.) It 
should be kept in mind, incidentally, 
that connecting a scope or v.t.v.m. lead 
to an electrode at which an oscillatory 
signal is present will affect the fre- 
quency and amplitude of the oscillation 
and may, in some cases, remove it al- 
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together. Watch for this possibility. 
Another test for parasitic oscillation 
in the horizontal-output tube is to re- 
move the preceding oscillator tube and 
note whether some horizontal deflec- 
tion and/or high voltage continue to 
exist. If either or both are present, 
parasitic oscillation is indicated. 

Remedies for parasitic oscillation in 
the horizontal-output tube circuit in- 
clude: Changing the horizontal-output 
tube itself; insertion of an anti-para- 
sitic 50- or 100-ohm, % watt carbon or 
composition resistor in series with the 
control grid, screen grid, and/or plate 
electrode (making sure one end of the 
resistor is attached directly to the 
socket contact to which the electrode 
connects); and decoupling of the heat- 
er circuit through the addition of an 
r.f. bypass capacitor (say, 100 or 200 
uf.) from the high side of the hori- 
zontal-output tube heater to ground. 

On some Sears-Roebuck and other 
chasssis, a parasitic-suppressor coil, 
grounded at one end and floating at 
the other, is wrappc:’ around the plate 

ead of the horizontal-output tube. If 
the coil’s position shifts, a parasitic 
oscillation that produces a pie-crust 

ffect in the picture is likely to result. 

Parasitic oscillation in vertical cir- 

tits is sometimes encountered. When 
the resistor across the primary of a 
hlocking-oscillator transformer open- 

rcuits, parasitic oscillation will re- 
sult in some cases. The oscillation may 
produce a white horizontal bar at the 
top of the raster, more readily notice- 
ible when the brightness is turned up. 
It can also cause critical vertical sync. 

Intermittent vertical collapse of the 

ster also may be due to parasitic 

cillation in the _ vertical-oscillator 
tage. Changing the tube, or insertion 

f an anti-parasitic resistor of 50 or 

00 ohms in series with the control 
grid, plate, and/or screen electrode, 
will generally eliminate the trouble. 

Parasitic oscillation in r.f. oscillator 

ircuits generally manifests itself by 
sudden changes in the frequency of 
the oscillator during tuning over a 
broad range of frequencies, or “dead” 
spots in the oscillator tuning range. 
Such oscillation is made more likely 
by any defect or condition that causes 
the oscillator’s output to become ex- 
cessive. If an anti-parasitic resistor has 
lost value or been removed, parasitic 
oscillation may occur. In some oscilla- 
tors, a considerable reduction in the 
resistance of the plate dropping resis- 
tor may promote parasitic oscillation. 
The presence of parasitic oscillation 
may be determined with a wavemeter 
(or similar “absorption-type” instru- 
ment, like some grid dippers) having 
a suitactle frequency range and a 
V.t.v.m. If the wavemeter produces a 
dip in the v.t.v.m. grid voltage reading 
of the oscillator at some frequency 
other than the one at which the oscil- 
lator is supposed to be working, para- 
Sitic oscillation is present. 

Oscillation due to feedback between 
two stages through a common imped- 
ance in the power supply, or in the a.g.- 
c. line, is possible when a filter or de- 
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coupling capacitor loses value. The 
tests for and cure of such conditions 
need no elaboration. 

Oscillation due to coupling of two 
stages via the filament circuit is com- 
monly prevented (and in rare cases, 
caused!) by filament chokes and fila- 
ment bypass capacitors. Tests of these 
components are in order only when no 
other reason for parasitic oscillation 
can be found. Symptoms produced by 
oscillation that occurs via the filament 
supply include: horizontal sync insta- 
bility and also white horizontal streaks 
at the left-hand side of the picture on 
high channel settings, as in Fig. 4. 
Many other symptoms are no doubt 
possible, but these two are the most 
common. 

In some Westinghouse receivers— 
H640T17, for instance—an 800-uzf. ca- 
pacitor is connected between the heat- 
er of the first video if. amplifier and 
ground. If video i.f. oscillation occurs 
in such a circuit, the capacitor should 
be disconnected to determine whether 
it is serving as a means of promoting 
the oscillation. 

Oscillation due to tuned-plate to 
tuned-grid feedback: Oscillation can 
occur in an amplifier stage when plate 
and grid circuits are tuned to the same 
frequency: the necessary feedback 
takes place via the plate-to-grid inter- 
electrode capacitance. The trouble is 
likely to appear in a video if. stage 
when an alignment is being performed. 
Stagger-tuned video i.f. stages are es- 
pecially susceptible to this condition if 
alignment is off. A substantial d.c. volt- 
age output at the video detector, with 
no signal input to the receiver, indi- 
cates that oscillation in the video i-f. 
section is indeed present. Receiver 
manufacturers’ alignment notes gen- 
erally list procedures that may be used 
to eliminate such oscillation. Slightly 
tuning the adjustments of successive 
i.f. coils in opposite directions until the 
oscillation has stopped, then going on 
with the alignment, is one procedure 
that is used. 

Causes of oscillation in the video i.f. 
section, other than misalignment, in- 
clude: defective capacitor in the a.g.c. 


missing tube shield; improper lead 
dress or lead length; improper ground 
(too far from tube-socket ground con- 
nections); and video if. tube (usually 
one that has just been installed as a 
replacement) has too high a transcon- 
ductance. 

Oscillation in sound if. stages tends 
to occur for the same basic reason as 
video if. oscillation. Symptoms that 
may be produced by oscillation in 
sound if. stages include: whistle; 
“hash” in sound; and separation of 
sound and picture, particularly on high 
channels. The presence of oscillation 
in a sound if. stage is established by 
the measurement of a substantial d.c. 
voltage between ground and the half- 
load point of a discriminator, or the 
full-load point of a ratio detector, with 
no signal applied at the input of the 
sound i.f. section. 

Possible causes of sound i.f. oscilla- 
tion are: misalignment; improper lead 
dress; leads too long; ground connec- 
tion of some component at wrong 
point; open condition or large increase 
in the value of the resistor in parallel 
with a sound if. tuned circuit. Sug- 
gested remedies are: re-alignment, if 
needed; lead-dress changes, if neces- 
sary; shortening of leads, particularly 
grid and plate leads; relocation of by- 
pass capacitors, use of bus-bar wire be- 
tween socket contacts that should con- 
nect to chassis and the chassis itself; 
addition of a tube shield, if none is 
present; and replacement of defective 
tube or other component. Addition of 
a ceramic cathode-bypass capacitor, 
between .001 and .005 gf. in value, 
works like magic in some cases. The 
capacitor is connected across the one 
already present in the circuit. 

Oscillation due to excessive feedback 
of signal via a normal feedback path 
is possible. In the circuit shown in 
Fig. 6, a partial breakdown in Cs» may, 
due to the peculiar construction of the 
capacitor type used in such circuits, 
cause its capacitance to rise from, say, 
6 wef. to more than 200 zef. The exces- 
sive feedback through the capacitor to 
the horizontal-output tube will cause 
the tube to oscillate under such 


jine; defect in a trap component; conditions. —30- 
Fig. 6. Section of horizontal-sweep and h.v. circuit in some G-E TV sets. 
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Service Shop was assembled in 

solemn conclave around the desk 
of Miss Perkins, the “office force.” That 
meant Matilda occupied her usual 
chair in front of the desk and Mac and 
Barney were perched on opposite cor- 
ners. 

“The thing I want us to think about,” 
Mac announced, “is whether or not we 
should raise our service charges. Since 
this decision affects your bread and 
butter as well as my own, I think it’s 
only fair you two should have a hand 
in making the decision. Now here’s 
the way I see it: 

“On the pro side, we have the fact 
that other prices are gradually creep- 
ing up. Rent, utility bills, insurance 
rates, laundry, service instruments, 
tools—in short, all the factors that de- 
termine our cost of doing business are 
steadily rising and narrowing the gap 
between these costs and our gross in- 
come. That dwindling gap represents 
our net income from which all three 
of us draw our salaries and from which 
I hope to get a reasonable return on 
the money I have invested. Worse yet, 
creeping inflation is constantly chip- 
ping away at the purchasing power of 
that net income. I don’t need to tell you 
that your paycheck dollar doesn’t buy 
as much now as it did five years ago. 
I just had a rude illustration of that. 

“Five years ago we had two rooms 
papered at our house for a total cost 
of thirty-five dollars. The same two 
rooms were papered again this year 
and the bill was eighty-two dollars. 

“But now let’s look at the arguments 
against raising our charges. First, I’ve 
maintained all along that fighting in- 
flation is an individual as well as a col- 
lective scrap. Keeping prices down 
starts with holding the line on charges 
for individual work. Ignore this simple 
but hard-to-swallow fact, and income 
and prices keep leap-frogging over each 
other until the devaluated dollar ren- 
ders both meaningless. But until such 
time as a reasonable percentage of the 
people are willing to accept this, re- 
fusing to adjust charges to the rising 
cost of living works a hardship on the 


Ts complete personnel of Mac’s 


A Little Soul-Searching 


businessman and those who work for 
him without accomplishing much else. 

“Also to be considered is the possi- 
bility that increasing the charges will 
not increase gross income. Instead, it 
may actually lower it through loss of 
business. There are some service tech- 
nicians in town who, because of the 
lower overhead of their part-time op- 
eration, their poor business sense, or 
just maybe their better business sense, 
charge less than we do. Quite a few 
other shops charge more. As our 
charges go up, we are bound to lose 
some business to competitors who have 
lower charges.” 

Barney hesitated a minute and then 
blurted. “I haven’t meant to tell you 
just yet, for I wanted to surprise you; 
but I’ve been attending math classes 
at night school for a couple of weeks 
now. I decided my electronic-savvy 
ceiling was going to be pretty low un- 
less I took more math than I have and 
understand the math I have already 
taken better. We've just started study- 
ing calculus and we're working with 
problems dealing with maximum and 
minimum. Last night we had a prob- 
lem I think bears directly on what 
we're talking about: 

“A man has 120 apartments, all of 
which he can keep rented if he charges 
$80 each. For every $2 he jacks the 
rent, one apartment becomes empty. 
Each rented apartment requires an 
average of $12 worth of repairs per 
month. How much rent should he 
charge to realize the most profit? 

“Before starting to work on the 
problem, I felt confident the man would 
secure the most income when a very 
high percentage of the apartments were 
rented; but when you express his in- 
come as a function of the number of 
apartments standing empty and differ- 
entiate the function to locate the maxi- 
mum value, you discover his income 
is greatest when the apartment rental 
is $166, 77 apartments are rented, and 
43 are vacant. 

“Now if we just knew how much 
business we'd lose for, say, every 10¢ 
we boost our hourly rate, we could set 
up an expression and solve it the same 


way to discover the hourly charge that 
would bring us the greatest income; 
and I’d not be at all surprised if it 
worked out much the same way. We 
have just so many working hours a 
year. By making our charges low 
enough, we could be working hard 
every one of those hours. But this 
problem has shown me that the charge 
that brings the most business is not 
necessarily the one that produces the 
most income. In the case of the joker 
who owned the apartments, he was 
ahead more than $4000 by allowing 43 
of his apartments to stand idle. And 
don’t forget that means 43 fewer ten- 
ants to argue and wrestle with!” 

Matilda gave him a suspicious look 
as she said, “Are you sure it’s increased 
income and not less work you’re think- 
ing about?” 

“I must admit the same nasty 
thought crossed my mind,” Mac said 
with a chuckle; “but let’s give the boy 
the benefit of the doubt. What he says 
makes sense. It’s mighty easy to con- 
fuse ‘being busy’ with ‘making money’ 
in the service game, especially if you 
fail to keep, study, or understand good 
business records. Actually, I doubt 
we'll lose much business because of a 
moderate increase in prices. Our aim 
has always been to be the ‘best’ shop in 
town, not the ‘cheapest.’ I like to think 
most of our customers call us because 
they have confidence in our ability and 
our honesty. They know income must 
keep step with the cost of living be- 
cause they have the same problem 
themselves. So how about it? Shall 
we boost our charges?” 

“Aye!” Barney and Matilda chorused 
enthusiastically. 

“Good! Matilda, you get together 
the figures on our business during the 
year immediately following our last 
setting of charges and for the last 
twelve months. Here is a chart show- 
ing the decline in the purchasing power 
of the dollar for the past ten years. 
Then we'll get together and figure out 
how much of an increase will yield the 
same income in purchasing power that 
we enjoyed before. Since we have al- 
ways had just about all the business 
we could handle, we'll figure things 
will continue that way in setting the 
charges. This doesn’t disappoint you, 
does it, Flamehead?” 

“Nope, for if I read you right you're 
figuring on a little something extra in 
our paychecks. Say, not to change the 
subject, but I just had a nasty shock 
this morning. I stopped in at the drug- 
store for a Coke; and there, big as life 
and twice as ugly, was a do-it-yourself 
tube-checker. I really gave the drug- 
gist a hard time. I told him we were 
trying to figure whether we should put 
in comic books or liquor and asked 
him to tell me confidentially which 
brought in the most profit. He got the 
point all right. I sure think he’s got a 
lot of nerve trying to muscle into our 
racket.” : 

“Call it ‘nerve’ or ‘a shrewd hee 
for business’,” Mac drawled. “We lef 
him an opening and he stepped into it. 

(Continued on page 90) 
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Service Plans and the Independent Dealer 


Multi-product service clubs and similar systems 
may be an important factor in the dealer's future. 


By WILLIAM LEONARD 


NE THING every businessman 
knows for sure is that the quicken- 
ing tempo of living has accelerated 

the rate of change in the character of 
all commercial operations. And, as the 
credit craze moves on to engulf all 
categories of business, a decided 
change may be brought about in the 
economics of all consumer service 
activities. 

The total annual national service 
and maintenance bill is such a large, 
lush-looking melon, it has watered the 
mouths of financial interests that must 
keep money working at a profit. The 
U. S. Department of Commerce figures 
show that the public is spending seven- 
teen billion dollars annually on home 
additions, maintenance, repairs, and 
services. That is big business. It is 
about double the total annual income 
of all concerns engaged in manufactur- 
ing and assembling electronic compo- 
nents and products, including the mili- 
tary market. 

Modern living is built around a maze 
of complex electrical and mechanical 
devices. When emergency service is 
needed, the home owner usually finds 
himself in a dilemma over whom to 
call to make the needed repairs. This 
situation has set the stage for a num- 
ber of developments which, if they are 
uccessful, could completely change 
the character of all consumer service 
businesses. 

The TV receiver, around which our 
present national network of independ- 
ent electronic service businesses was 
built, has lost the romantic appeal that 
once gave it special identity and con- 
sideration. It is now universally ac- 
cepted as one of the numerous appli- 
ances that are standard equipment in 
every modern home. The average TV 
set owner, who once felt it important 
enough to keep the name of his favor- 
ite TV service shop listed with other 


EpitTor’s Nore: Whether plans of the type 
described here will, in the long run, work 
to the benefit or disadvantage of inde- 
pendent service cannot be answered now. 
Much may depend on the nature of the 
plan. In any case, every dealer and tech- 
nician should be alerted to the possibili- 
ties, for these systems, one way or an- 
other, loom large in his future. There is 
one interesting potential on the “pro” 
side not mentioned in the article: since 
owner resistance to TV service fees is 
often based on nothing more than the 
lack of available funds when an unez- 
pected repair bill comes up, “revolving- 
cha~ae” plans may help pave the way to 
sensible service fees. 


numbers to be called in an emergency, 
now buys “catch-as-catch-can” service 
whenever he needs it. The result has 
been a high mortality rate in the 
“regular customer” lists of established 
service shops. 

The rapid development of home- 
service clubs during the past year may 
be a straw in the wind indicating the 
trend most service businesses will fol- 
low. In Chicago, the “Mr. Service” 
Club set up by Eddie Richmond, a real- 
estate and insurance man, now num- 
bers more than 5000 members who pay 
a $7.00-per-year membership fee. The 
“Mr. Service” Club acts as the liaison 
agent between the customer and the 
service technician or contractor. In 
discussing the need for a single point 
of contact for any type of service re- 
quired in the home, Mr. Richmond 
said: 

“You need the services of about 70 
different types of contractors for the 
various things that go into a home. 
The yellow pages of the telephone 
book aren’t much help when it comes 
to finding the right one. First, you have 
to locate the right category of service 
business, Then you have to find one 
in your neighborhood. Finally, you 
have to find one that will do the job 
right and at a fair price. With us,” he 
said, “you have only to call one num- 
ber—ours. We do the rest.” 


ERVICE PLAN 


The Chicago “Mr. Service” Club is 
said to have 880 contractors and serv- 
ice businessmen participating in its 
plan. There is no charge to the con- 
tractor but each one is checked 
closely to make sure his work and 
prices are acceptable. The club offers 
24-hour-a-day service to give subscrib- 
ers immediate help in certain emergen- 
cies, such as a heating-system break- 
down. 

A new idea in the home-service-club 
plan was recently inaugurated by the 
Morris Plan Bank of Indianapolis, 
Indiana. The firm announced that its 
home services program, similar to 
those already in operation in other 
major cities, will provide fast, reliable, 
and guaranteed service to home own- 
ers and tenants on any of more than 
100 different repair and maintenance 
services. Overhead costs of the system 
will be shouldered by Morris Plan’s 
existing charge-account department, 
which will eliminate the need for 
charging users’ fees, according to 
Robert D. Hammer, vice-president of 
the finance firm. Here is how the plan 
will work: 

Several hundred reliable, established, 
service contractors in all fields and in 
all areas of the city will be affiliated 
to participate in the plan. A resident 
with repair troubles can call Morris 
Plan’s “Home Service.” It, in turn, 
alerts the appropriate service contrac- 
tor nearest to the caller’s home and the 
latter handles the service call. Home 
owners can pay cash directly to the re- 
pairman or ask for a bill, which will be 
mailed to them by the Morris Plan. 

Contractors will pay a 6% fee to 
Morris Plan and will be re-imbursed 
weekly for all repairs charged by their 
customers. The system will relieve 
them of billing home service customer> 
and all credit losses, according to the 

(Continued on page 84) 


Space Capsule 
Antenna Mockup 

A full-scale antenna test mockup of a 
Project Mercury manned space capsule 
is being examined here by Collins 
Radio Co. officials. Collins is providing 
the communications system for the 
capsule. All design work on the an- 
tennas is completed and the company 
is now in the process of testing and 
evaluating the designs. 


= 

Experimental 1000-mc. 

Transistor 

Fabrication and measurements on 
some experimental drift transistors 
that operate at frequencies above 1000 
me. have been reported recently by 
IBM. The units are diffused-base types 
with minimized bulk resistances and 
junction capacitances. An oscillator 
has even been described in which the 
transistors operated up to 1550 mc. 


* 
Car Radio in 
Rear-view Mirror 

An Italian manufacturer (Fabrica Ap- 
parecchi Radio E Televisione) has 
combined a 5-transistor, 2-diode super- 
het with a rear-view mirror for auto- 
mobile use. The receiver, which tunes 
the standard broadcast band, draws 
.) amp. from the 12-v. battery supply 
and has an output of 2.5 watts. 


On-the-Spot TV 

Instruction > 
A maintenance specialist works on a 
jet fighter plane under the watchful 
“eye” of a television camera at the 
Lowry Air Force Base, Denver. The 
TV picture is relayed over an RCA 
closed-circuit system to classrooms at 
the Training Center. 
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Transportable SSB Station 


A new Army Signal Corps SSB com- 
munication station, built by Collins 
Radio, is shown here. Each station 
weighs less than 2000 pounds and 
measures 5x5 x6 feet. Commercial or 
motor generator power may be used 
for the station, which requires only 
one non-technical operator. The unit 
may be transported by helicopter or 
% -ton truck, and can be completely set 
up within a half hour. 


Infrared Satellite Detector 


4 Scanning mirror and cell arrangement is shown here in 


uncovered CODES (Commutating Detection System) in- 
frared receiver developed for Air Force Cambridge Re- 
search Center program for studying possibilities of detect- 
ing satellites by infrared techniques. Developed by Avion 
division of ACF Industries, the unit is a multi-channel 
wide-field receiver that demonstrates the feasibility of 
low-level storage and sampling for achieving high sensi- 
tivity and fast coverage with single-channel electronics. 


Hi-Fi Exhibit in Moscow 


Designer’s concept of hi-fi stereo exhibit at American 
National Exposition in Moscow. Arranged by the Insti- 
tute of High Fidelity Manufacturers, the exhibit is part of 
the $3.6-million presentation “to show the true image of 
America to the people of the Soviet Union.” The exhibit 
features the latest stereo hi-fi components including record 
players, tuners and amplifiers, loudspeakers and tape decks. 
This “cube’’ will serve as the nerve center of all hi-fi 
music in the Moscow exposition. 


Vv 


High-Temperature 
Printed Circuit 


Molymanganese printed circuit devel- 
oped by Advanced Vacuum Products 
can withstand temperatures up to 
1300° F. and high current overloads. 
Circuit cannot be torn or shaken from 
its alumina board, and is unaffected by 
water, arcing, and corrosive chemicals. 
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EpitTor’s Note: The entrance of name- 
brand CRT manufacturers into the re- 


built market has given new pertinence 
to some old questions. Set owners and 
many service dealers have always wanted 
more information about rebuilt tubes. 
Today they are asking for the facts more 
insistently than ever. The author, fa- 
miliar with the manufacture of both all- 
new and rebuilt tubes, is in a position to 
satisfy them. 


million picture tubes sold in the re- 

placement market, about 65 per-cent 
are estimated to have been so-called 
rebuilt or reprocessed units. For 1957, 
this figure was about 55 per-cent. For 
1956, it was 50 per-cent. The impor- 
tance of rebuilts can scarcely be ig- 
nored. 

What is a rebuilt anyway? To an- 
swer, we must first know what an all- 
new tube is. A new CRT is one for 
which all the constituent parts used 
in its manufacture are new, including 
the electron gun mount (or gun), stem, 
phosphor, screen material, conductive 
graphite coating (Aquadag or “dag’’), 
and base. Most important of all, the 
glass envelope is new. In a rebuilt 
CRT, every one of these may be new— 
except the Blass envelope. (There are 


l: 1958, of somewhat more than six- 
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Fig. 1. A new neck is being inserted on a salvaged bulb. 
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some cases, not too frequent, in which 
the original phosphor screen is re-used. 
More on this later.) 

The transparent shell of the picture 
tube is a more complicated item than 
many people realize. The glass used 
at various points in it must meet spe- 
cial requirements. The glass at the 
screen, for example, must have cer- 
tain minimum optical properties to 
transmit a clear, undistorted picture. 
All of the glass, especially the portion 
along the flare, must be thick enough 
and strong enough to withstand a high 
vacuum. The vulnerable, protruding 
neck should be strong enough to with- 
stand some accidental strain and to 
support the weight of deflection com- 
ponents. Combining all these proper- 
ties and others in a single unit isn’t 
easy or cheap. In fact the glass en- 
velope, which is the most important 
single item in a new tube, accounts 
for a good portion of its cost. Hence, 
the reason for the rebuilt. 

There are, however, other differ- 
ences between new and rebuilt tubes. 
Specifications for the all-new tubes 
are generally set by the TV receiver 
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What they are, how they're made, where they differ 
a Inari rs from new ones, and how to check up on a “retread.” 


manufacturers who will buy them for 
use in their sets. Sometimes the CRT 
maker sets the specifications himself 
but, even so, he must adhere to certain 
limits if he hopes to sell to set makers. 
As for the rebuilt, it will be put on 
the replacement market exclusively, 
since receiver manufacturers do not 
use it. Thus the rebuilder has some 
flexibility in establishing in-plant spe- 
cifications. 

At this point, an important distinc- 
tion should be made. Often a CRT sold 
as all-new shows signs of having been 
renecked. This occurs when a tube 
made in a new-tube plant has failed to 
pass a production test, but the en- 
velope is perfectly good. The latter is 
then re-used, but the resultant CRT is 
considered to be all-new because the 
rejected tube was never sold and put 
into use. 

New tubes are made by well-known 
name-brand manufacturers referred to 
as “majors.” Rebuilt units are gen- 
erally made in smaller plants under 
less well-known names—although some 
rebuilding operations are owned by 
majors. Among the large number of 


Fig. 2. These machines apply aluminum coating to screens. 


rebuilders throughout the country, 
over 100 are located in the east (New 
York, New Jersey, and Pennsylvania, 
principally), with smaller percentages 
in the midwest (Ohio, Michigan, LIlli- 
nois, and Kansas), in the southwest 
(Texas and Louisiana), and the west 
(California). There are a few others 
in other states. 

Rebuilding factories range from so- 
called “garage” operations with just 
a few workers including an owner who 
may also be manager, accountant, and 
extra hand, among other things, with 
an output of as little as 50 to 100 fin- 
ished tubes a week, to an ultra-modern 
plant, well equipped and well staffed, 
that can produce over 3000 units a 
week. 

In essence, the same manufacturing 
processes are involved in making new 
and rebuilt units, but the majors, with 
their greater output (which may be 
5000 a day), are more likely to use 
such mass-production, automated tech- 
niques as conveyors and the like than 
would be practical for a producer 
whose production is limited. To get 
an idea of what is involved, it will help 
to go through the stages of manufac- 
ture of a rebuilt briefly, as they would 
occur in a reliable concern of fair size. 

When a replacement picture tube is 
bought, the old one or “dud,’’ which 
has definite cash value, is returned and 
eventually winds up in the hands of a 
rebuilder. For all practical purposes, 
the bulb of this dud is comparable to 
a new one. Some of these do have so- 
called cord marks that may exist on 
the face plate. These are ripples or 
irregularities that ordinarily cannot be 
seen when a picture is viewed on the 
screen. However they may show up 
when the inoperative CRT is viewed 
from a certain angle under certain 
light conditions. A reliable rebuilder 
may nevertheless sell as seconds, at a 
bargain price, rebuilts made from such 
bulbs. Corded ware is not ordinarily 
used in making new tubes. 

The neck of the dud is carefully cut 
open, the gun mount is removed and 
discarded, and the bulb is cleaned and 


Fig. 3. Insertion of gun, including glass stem, in neck. 


buffed. The inside of the bulb is 
scrubbed and washed with chemically 
pure water. Removed in this process 
are the old screen (in most cases), the 
inner and outer “dag’’ coatings, the 
aluminum coating (if any), and all 
other foreign material. A new neck 
is then spliced onto the old bulb. Such 
necks are usually obtained with flared 
ends (see Fig. 1) to facilitate inser- 
tion of the gun mounts. Sometimes 
they are simply made from long 
lengths of suitable glass tubing. 

The tube then goes to a special tilt- 
ing table, where a solution of phos- 
phor and other chemicals is poured 
into it. After a settling period, the 
screen coating is sealed to the inner 
surface of the face and the remaining 
solution may be poured off. A drying 
period follows. 

In the next step, the tube is revolved 
in a machine while a special brush ap- 
plies a graphite conductive coating 
(the “dag’’) to the inside of the anode 
button and part of the inner surface 
of the bulb and neck. Then this coat- 
ing must be dried. If the tube is to be 
aluminized, the screen is now lac- 
quered to promote the deposition of 
a uniform aluminum layer, there is 
another period of drying, and the next 
step is insertion in special aluminizing 
equipment, shown in Fig. 2. After these 
stages, a check is made for screen im- 
perfections. If the tube passes this 
inspection, it is baked in an oven to 
seal on the coatings that have already 
been applied. The baking also drives 
out gases given off by the coatings. 

The bulb is now ready to have a gun 
mount, including the stem, inserted 
(Fig. 3). These guns have been stored 
in an adequately cool, possibly air-con- 
ditioned area until ready for use. This 
prevents harmful moisture from ac- 
cumulating on them. However, just 
prior to actual use, the guns are pre- 
heated to the temperature at which the 
ring of the glass stem will be sealed 
to the neck. For this latter operation 


. a machine called a “head sealer” (Fig. 


4) is used. However, this sealing does 
not yet close off the inside of the tube 


completely, as the tubular stem is still 
open. 

Final evacuation and closing off of 
the picture tube takes place in an “ex- 
haust oven,” whose temperature ex- 
ceeds 400°C (more than 750°F), but 
this is only one of several operations 
performed while the CRT-to-be is in 
the oven. In another a “bomber,” which 
is a unit for generating a high voltage, 
is used to burn out any foreign par- 
ticles that may still be inside the pic- 
ture tube. In addition, the cathode is 
“broken down” to release gases. To 
accomplish this, the cathode is heated 
by the application of a specifically timed 
cycle of elevated filament voltage. 
Finally, the stem tube is sealed off, 
maintaining the tube under vacuum. 
Sometimes a tube, due to some other- 
wise undetected fault, implodes under 
the severe treatment to which it is 
subjected during these final operations. 
If it comes through in one piece how- 
ever, as is the case with all-new tubes, 
the likelihood of subsequent, spontane- 
ous implosion is quite remote. 

After exhaust, the getter of the tube 
is “flashed” (again using the bomber) 
so that it will remove any gas that may 
still be inside the CRT. A base is now 
put on the tube. This involves cement- 
ing of the base and soldering of ele- 
ment wires into the base pins. 

Essentially, the picture tube could 
be put into use now, but another step 
is added: the aging of the cathode. In 
order to bring this electrode up to the 
desired emission capability, the rebuilt 
is placed under actual operating volt- 
ages and conditions, except for the 
heater. The latter is again subjected 
to a definite cycle of elevated voltage 
(12 volts is typical) to overheat the 
cathode so that the latter will provide 
adequate emission quickly. 

If the picture tube were put directly 
into an operating TV receiver without 
this aging, it would age itself over an 
extended period of time. Until it did 
however, the set owner would be an- 
noyed by the same charactegistics pro- 
duced by poor emission that. appear 

(Continued on page 141) 


Fig. 4. Head sealer fuses ring of glass stem to CRT neck. 


Servicing With Your Eyes : 


The time for orthodox fault-finding methods can be 
shortened if you know what to look for and where. 


By KENNETH BRAMHAM 


seemed to be a really tough service 

problem, finally pinning down the 
trouble to a broken tube? It happens. 
Of course, for weeks afterwards broken 
tubes are “number one” on the suspect 
list. What about other visible faults 
that may occur, faults that can be 
seen without the aid of scope or v.t.- 
v.m., requiring just one “service instru- 
ment”—a pair of eyes? The only good 
answer to that is a visual inspection of 
the chassis before any digging with 
solder gun and cutters is started. This 
inspection should be a part of the bench 
routine. 

While a thorough examination of 
every component, lead, and tie-point 
may be practical in a four-tube radio, 
it is much too time-consuming in a 
twenty-tube TV receiver, and virtually 
impossible in a modern portable TV 
set. However, this should not rule out 
the use of visual inspection as a service 
tool. It can still be time-saving and ef- 
fective—if you have some idea of 
where to look and what to look for. In 
practice, it is equally important to know 
where not to look. For instance, in the 
case of a TV set with good raster but 
neither sound nor video, it would be a 
waste of time to spend fifteen minutes 
peering into the innards of the vertical 
circuit. 

Every service routine should start 
with a look at the TV screen: this will 
usually give some indication of the 
part of the chassis in which the fault 
may lie. The most obvious information 
given by the screen is the presence or 
absence of a raster. More subtle in- 
formation includes indications of fre- 
quency response and of sync clipping 
shown in the blanking bar. Height, 
width, and linearity should all be scru- 
tinized to provide a possible clue to 
the trouble source. In the case of a 
sync problem, for example, the raster 
may show reduced width, suggesting 
trouble in the horizontal-output stage 
or feedback loop and contributing di- 
rectly to the sync trouble. 

Once all possible information has 
been extracted from the screen, it is 
time to take a look at the chassis. We 
should by now have some sort of clue 
regarding where to look or where not 
to look. The next question is, “What 
shall we look for?” A little service 
history will be a help at this point. Has 
the set ever worked? If it is new and 
defective we can generally assume that 
it left the factory in good shape after 


66 


Hisce YOU ever worked on what 


a series of tests. From then on it is 
better to assume the worst. The set 
was, therefore, hurled into a box car 
(with square wheels), and given a 
“super shake” test to its final destina- 
tion, by way of Alaska. 

Under these conditions the most like- 
ly fault is that vibration has caused 
some component to part company with 
its moorings. This could be and has 
been known to be almost anything 
from the power transformer to the 
picture tube. While a power trans- 
former is not going to damage itself 
very much when sliding around under 
the chassis, it can and will carry away 
any minor components with which it 
comes into contact. However, a power 
transformer on the loose is going to 
be pretty obvious, if unusual; the more 
frequent forms of transit damage are 
not so obvious. 

Large, unsupported capacitors 
mounted on long leads are always a 
potential trouble spot, as they are 
particularly vulnerable to vibration. 
Other components with lengthy leads, 
tubes covered by metal shields, coils 
and small components supported by 
stiff wire connections to other com- 
ponents that are free to move—all 
should be the object of a close scrutiny 
and a prod with the solder pick or 
screwdriver. Once a lead has broken, 
the component may return to its origi- 
nal position: thus, the break will not 
be seen easily until it is moved in this 
way. 

Printed boards are also, at times, 
affected by vibration, particularly 
when used to support heavy compo- 
nents. However, a far more prevalent 
condition likely to give trouble in a 
brand-new printed board is a lack of 
solder in the right places. Printed 
boards should therefore be examined 
carefully for dry joints, cracks (partic- 
ularly around heavy components) and 
breaks in the printing. Suspected 
joints should be reheated and carefully 
pressed together. Breaks in the print- 
ing should be joined with copper wire 
and a liberal quantity of solder to pro- 
vide a repair that will stand up physi- 
cally as well as electrically. 

So much for the new set and transit 
damage. What do we look for in the 
older set? Again service history may 
supply the answer. “It hasn’t worked 
right since the last tube was changed,” 
or, “It has not been really good since 
the last time it was taken to the shop,” 
the owner may claim. This sort of re- 


mark plus a check on which tube or 
parts were changed may provide valu- 
able information. The complaint should 
not be brushed aside lightly as the in- 
ane droolings of a customer trying for 
some free service until it has been 
checked. If the trouble has followed a 
tube replacement, a glance at the com- 
ponents in circuit with that tube may 
reveal a discolored resistor, possibly 
overheated by the failure of the pre- 
vious tube. If sufficient heat was gen- 
erated to change the color, it is pos- 
sible that a change in value may also 
have occurred and improper operation 
of the new tube may be the result. Also 
take a good look at the tube itself — 
there is a difference between a 6BQ7, 
a 4BQ7, and a 6BK7 for example. The 
best of us may occasionally err. 

If other components have been re- 
placed, they too are eligible for a good, 
close look. And check them against 
the schematic too; mistakes in read- 
ing the color code or converting micro- 
microfarads to microfarads are pos- 
sible. It might be an exaggeration to 
say that as many wrong components 
are installed as are correct ones. It 
certainly does not happen in your shop 
—but take a good look anyway. 

A service history of one fault re- 
curring is always indicative of a pos- 
sible service mistake. Technicians 
working on the set previously may 
have failed to see a visible intermittent 
condition. A good, long look for dry 
joints, intermittent ground connec- 
tions, cracked printed wiring and such 
is in order. Again, the solder pick 
should be used to reveal trouble not 
visible at first glance. If a component 
just happens to fall apart after a prod 
with the solder pick, it was not very 
good in the first place! Grounded con- 
trol and tube-socket lugs presumed to 
be soldered to the chassis should al- 
ways be regarded as fair game for the 
solder pick, as it is often quite impos- 
sible to see clearly whether this type 
of connection is good or fractured. 

Discolored resistors, burned or melt- 
ed insulation, and pin-head sized burns 
in high-voltage transformers, are all 
visible indications of trouble. Even a 
gassy tube may sometimes be spotted 
by the absence of any mirror-like get- 
tering inside the glass. Your eyes are 
your best service instrument and, as 
with all instruments and tools, only 
practice and concentration will enable 
you to use them to the best advantage. 
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Fig. 1. 


Here is an over-all view of 


the dual preamplifier described below. 


‘¥ HIS is the year of the breakthrough 
| in stereophonic sound! According 
* to the record companies almost all of 
the new dise releases will be available 
stereophonic versions. Thus, we find 
ich interest and activity in building 

e necessary equipment. You can 

dernize your high-fidelity sound 
ystem for stereo without discarding 

duplicating your present preamp if 
tu are using the popular G-H UPX- 

3 unit. 

This preamp has been rebuilt by the 
author as shown in Fig. 1. The exist- 
ng power supply of the UPX-003 was 

ed, with a minor change, to supply 

> reconstructed dual preamplifier. 
lis minor change involved the substi- 
ition of a 10,000-ohm resistor for each 
of the two 22,000-ohm resistors used in 
the filter network. See Fig. 5. The 
existing input was used for channel #1 
and the second input was added, as 


from a standard recorded disc. 


MAGNETIC 
PICKUP 
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R:—150,000 ohm, 1/2 w. res. 

R:—3.9 megohm, ¥/2 w. res. 
Rs—330,000 ohm, 2 w. res. 

Ri—27 ohm, 2 w. res. 

Rs—25,000 ohm linear taper pot 
Re—10,000 ohm, 2 w. res. 

R>—2.2 megohm, 2 w. res. 
Re—2700 ohm, 2 w. res. 
Rs—220,000 ohm, 2 w. res. 

Cr—20 yufd., 20 v. elec. capacitor 

Cz, Ce—.05 pfd., 200 v. capacitor 
Cs—.01 yfd., 200 v. capacitor 
Cy—100 ufd., 15 v. elec. capacitor 
Cs—.001 yufd., 200 v. capacitor + 10% 
Co—.02 ufd., 200 v. capacitor + 10% 
Ci+—.01 yufd., 200 v. capacitor + 10% 
Vr—“p-n-p” transistor (G-E 2N508) 
Ve—Y¥, 12AX7 tube 


Fig. 2. Schematic diagram of one of the 
two identical ch Ils that are required. 


Fig. 4. 


A simple dual preamplifier 
for both stereo discs and 
tapes utilizes a pair of 
inexpensive transistors 
and a single vacuum tube. 


shown in Fig. 1, for the #2 channel. 
It was also necessary to add a second 
output cable which was used for chan- 
nel #2. 

The two preamplifiers are identical, 
each using the circuit of Fig. 2 and the 
common power supply diagrammed in 
Fig. 5. 

The 2N508 transistor in Fig. 2 is 
biased from a constant-current source 
through R, for good current stability 
with temperature and transistor inter- 
changeability. R. and R; bias the base 
for the desired Vce of about 3% volts. 
This voltage varies slightly with leak- 
age current of C, and with hrs (d.c. 
current gain) for different transistors. 
R,, in conjunction with C,, improves the 
signal-to-noise ratio of the transistor 
stage by reducing the gain through in- 
creased degeneration below 50 cycles. 

The required equalization of the in- 

(Continued on page 130) 


Response and treble equalization for 7.5 ips tape. 
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General Principles 


One of the operating positions at the 
global single-sideband equipment that 
is maintcined by the Strategic Air Com- 
mand. Collins equipment is employed. 


Single-Sideband Transmission 


By ALAN ANDREWS  ¢ 


carrier transmission have been in 

limited use since the 1920's, but 
‘vere not employed extensively until 
sfter World War II. Basically this 
method of transmission suppresses the 
earrier signal and one of the sidebands 
of a conventional amplitude-modulated 
wave, then only the remaining side- 
band is radiated. In the receiver the 
carrier is re-inserted so that normal 
cctection can take place to reproduce 
the audio signal in the output of the 
receiver. 

Several advantages are obtained 
with such a system. First, as long as 
the carrier is not transmitted, there is 
a substantial reduction in power re- 
quirements. Secend, as only a portion 
of the total signal is transmitted, re- 
cuired bandwidth is decreased. The 
first advantage naturally is a saving in 
costs, the second allows more stat’ons 
to operate within a given frequency 
band. This is especially important now, 
considering the crowding which exists 
in some bands and which can be ex- 
pected to become worse unless some 
remedy is forthcoming. 

Although its basic principles were 
known for many years, the system 
could not be utilized to the fullest until 
individual components and circu'ts had 
heen sufficiently improved. With the 
tremendous strides made by electronics 
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Q carrier transmissi and suppressed- 


during the war years and those im- 
mediately following, single-sideband, 
on a practical basis, became not only 
a possibility, but a reality. 


VOLTAGE AMPLITUDE 


—e 


72 2999 2000 S001 
FREQUENCY-KC. 


Fig. 1. Carrier and sideband arrangement. 


Fig. 2. The carrier is modulated 50% in (A), 
100% in (B), and overmedulcted in (C). 
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Advantages of SSB along with description of the basi 
system and methods of suppressing the carrier signal 


Radio amateurs have been using it 
for some time and they have done 
much to further its usefulness. Many 
commercial two-way systems are rapid- 
ly changing to single-sideband and the 
armed forces are also beginning to 
make use of it. Recently it was esti- 
mated that within five years virtually 
all government services would be using 
this type of transmission instead of 
conventional AM. 

Radio services of the Strategic Air 
Command have used single-sideband 
fo several years with remarkable re- 
sults. In January 1957 three B-52 
bombers circled the globe and were in 
almost constant communication with 
SAC headquarters near Omaha, Ne- 
braska. At times when conventional 
AM was not usable due to interference, 
single-sideband reception was loud and 
clear. 


Double-Sideband 


A brief description of conventional 
double-sideband transmission may help 
in understanding the operation of a 
single-sideband system. In amplitude 
modulation the audio signal is used to 
modulate a carrier whose. frequency 
and amplitude remain constant. Modu- 
lation consists of heterodyning the 
audio and r.f. across a non-linear im- 
pedance. Two sidebands are created 
for each frequency present in the 


ELECTRONICS WORLD 


ng it 
done 
Many 
‘apid- 
d the 
ig to 
esti- 
‘ually 
using 
ad of 


ec Air 
»band 
le re- 
B-52 
ore in 
with 
, Ne- 
tional 
"ence, 
d and 


tional 
, help 
of a 
litude 
ed to 
ency 
Jodu- 
y the 
r im- 
eated 
) the 


'ORLD 


modulating signal. For example, as- 
suming a carrier frequency of 3000 ke. 
modulated 100% by a 1 ke. signal, two 
sidebands are produced. Fig. 1 illus- 
trates this. Carrier signal is shown at 
3000 ke. at a certain amplitude. Side- 
bands are at 2999 and 3001 kc., each 
having half the voltage amplitude of 
the carrier. 

This means that each sideband con- 
tains one-fourth as much power as the 
earrier when modulating 100% with a 
single sine-wave tone. Expressed in an- 
other way, each sideband contains one- 
sixth of the total power. Carrier plus 
audio frequency is called the “upper 
sideband,” carrier minus audio the 
“lower sideband.” In conventional AM 
both sidebands have the same ampli- 
tude and are in-phase in terms of audio 
variations. 

When using voice modulation a set 
of sidebands is created for each audio 
frequency. And each sideband is sepa- 
rated from the carrier by an amount 
equal to the audio signal causing it. In 
the example of Fig. 1 the modulating 
signal is 1 ke., and the graph shows 
that each sideband is 1 ke. from the 
carrier, for a total bandwidth of 2 ke. 
If we assume a maximum audio fre- 
quency of 3 ke. (typical for voice com- 
munications), a total bandwidth of 6 
ke. is required to adequately pass the 
entire signal. 

In the receiver second detector, the 
carrier and the two sidebands are het- 
erodyned and, through this rectification 
and filtering, two separate audio com- 
ponents are obtained. These are identi- 
cal, both in amplitude and phase, and 
add together as applied to the first 
stage of audio amplification. The r-.f. 
components are eliminated through 
filtering, most often by use of r.f. by- 
pass capacitors. 

Maximum audio amplitude is ob- 
tained when the carrier is modulated 
100%, as illustrated in Fig. 2B which 
shows a “modulation envelope.” This 
composite signal is obtained by adding 
together a carrier and a set of side- 
bands. Fig. 2A shows medulation of 
50%, resulting in less audio. Fig. 2C 
shows overmodulation, with greater 
total amplitude, but a distorted signal. 

In a 100-watt transmitter, maximum 
audio power is available when there 
are 25 watts in each sideband. This oc- 
curs at 100% modulation. Utilizing 
both sidebands, this gives 50 watts of 
effective audio power at the receiver. 
This is poor efficiency, only 50 watts of 
usable power from 150 watts which 
were transmitted, not even consider- 
ing the losses in the transmitter stages 
due to plate dissipation. This 50 watts 
of audio occurs only at maximum 
modulation, less power results with 
smaller signals. For example at 50% 
modulation, shown in Fig. 2A, there are 
only 12.5 watts of audio for 100 watts 
of carrier power. 

The oarrier is needed only for modu- 
lation and demodulation as a reference 
frequency and is not necessary other- 
wise bécause it, in itself, carries no in- 
telligence when voice or tone modu- 
lated. Audio signals do not radiate 
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Johnson Viking “Pacemaker” transmitter. 


Hallicrafters Model HT-32 transmitter. 


effectively, so modulation is still nec- 
essary, but the sidebands are r.f. and 
can be effectively propagated through 
space without the carrier. 


Single-Sideband 


If we eliminate the carrier, once 
modulation has taken place, then a 
substantial savings in transmitted pow- 
er results. But if the modulation takes 
place in the final stage of the trans- 
mitter the high-level carrier still must 
be produced even though not trans- 
mitted. This offers no real savings. 

On the other hand, if a form of low- 
level modulation is used, modulation 
can take place using only small 
amounts of carrier and audio power. 
Eliminating the carrier before further 
amplification would then give a sub- 
stantial reduction in operating cost. 
Then only the sidebands are amplified 


by the succeeding stages in the trans- 
mitter. Such a system is known as 
double-sideband suppressed-carrier 
(DSSC) and is often used. There is as 
much audio signal available at the re- 
ceiver as when the carrier is trans- 
mitted along with the two sidebands. 
Transmitted power, however, is de- 
creased to one-third at full modulation, 
even more for lower amplitude audio 
signals. This alone represents consider- 
able savings. 

The advantages however do not stop 
here. A reduction of bandwidth can be 
obtained by eliminating one sideband. 
As shown before, a maximum modu- 
lating signal of 3 kc. requires a band- 
width of 6 ke. for beth sidebands. By 
eliminating one, either one, the band- 
width requirement is cut in half. Ves- 
tigial-sideband transmission used in TV 
is a form of single-sideband. In this 
case the lower frequency video signals 
are transmitted double-sideband with 
full carrier. For the higher frequency 
modulating signals the lower sideband 
is attenuated, only the upper sideband 
is transmitted. 

Elimination of one sideband cuts the 
audio power at the receiver in half, 
seemingly a loss in useful power. But if 
low-level modulation is used, the losses 
incurred by eliminating a sideband are 
not great. If all the available power is 
concentrated in the remaining side- 
band the same audio power as is avail- 
able in a double-sideband system is 
present at the receiver. 

Still another advantage is also no- 
ticed. As bandwidth is reduced, so is 
noise and interference, thus making 
even better use of the radiated power. 
Average increase of useful signal is 
about 6 to 9 db, the equivalent of using 
about 4 to 8 times more power with 
conventional AM. 

Use of single-sideband suppressed- 
carrier (SSSC) also reduces the possi- 
bility of various carrier signals het- 
erodyning in some of the more crowded 
bands. In addition, because this is true, 
two-way systems can operate as “sim- 
plex” systems, without cutting off the 
transmitter when receiving. At one 
end of the system the lower sideband 
could be transmitted, at the other end 
the upper sideband, both using the 
same carrier, even simultaneously, 
without interference. The term single- 
sideband (abbreviated SSB) is now 
taken to indicate use of only one side- 
band with the carrier suppressed. The 
SSSC abbreviation is not used to any 
extent. 


Suppressing the Carrier 


The carrier can be suppressed by a 
very sharp filter, or else by use of a 
balanced modulator, the latter method 
being the one most often used. A filter 
for this application must, of necessity, 
be extremely sharp so as not to also 
attenuate sidebands close to the car- 
rier frequency. In some equipment both 
the carrier and one sideband are elim- 
inated by a single filter, but the sharp 
cut-off characteristic is still very nec- 
essary. 

One example of a balanced modula- 
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B & W Model 51SB single-sideband generator. 


Central Electronics Model 100V transmitter. fim 


P & H Electronics LA-400B linear amplifier. 


tor is shown in Fig. 3, using two tubes 
V; and V.. An r.f. signal, generated by 
the transmitter oscillator, is applied to 
the control grids of the two tubes. 
These grids are connected together, so 
are driven in-phase. The plates are 
connected in push-pull and, as the 
tubes are driven in-phase, plate cur- 
rents for both tubes are identical in 
magnitude and in phase. However, be- 
ing in push-pull, the plate currents are 
in opposite directions through the pri- 
mary of transformer T:. This opposing 
action means that there is no carrier 
frequency induced into the secondary 
of T». 

The audio modulating signal is ap- 
plied across the primary of transformer 
T,. Screen grids of V: and V2 are fed 
180° out-of-phase from opposite ends 
of the T; secondary. Tube conduction 
is changed at an audio rate as deter- 
mined by the audio voltag2 induced in 
series with “B+2”. For example, if the 
V, end of the 7: primary is positive, V: 
plate current increases. The screen of 
V; is negative at that time so the V: 
plate current decreases. So in the pri- 
mary of transformer T; the signal cur- 
rents are of opposite phase inducing the 
signal into the secondary. 

-However, modulation still occurs 
even though the carrier is eliminated 
from the output. As a result the output 
of the circuit (7: secondary) consists 
of two sidebands, one equal to carrier 
plus the audio frequency, the other 
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equal to the difference between them. 

In Fig. 3 screen-grid modulation is 
shown. However, the same arrange- 
ment could be used for any other type, 
such as grid or plate modulation using 
triodes, tetrodes, or pentodes. Also, it 
is possible to achieve the same result 
by connecting the grids and the audio 
input in push-pull and the plates in 
parallel. Several other arrangements 
of balanced modulators are used, most 
of them similar to the one shown. 

Another possibility, often used com- 
mercially, is that shown in Fig. 4. The 
circuit uses four diodes connected in a 
“bridge” arranzement. It looks en- 
tirely different from Fig. 3 but the end 
result is the same. 

Audio is applied to terminals 1 and 


2 through transformer T; as shown, 
r.f. is applied to terminals 3 and 4 
through T:. Output occurs across 
transformer T;. All of the diodes are 
the same type so the bridge is balanced 
except when a signal unbalances it. 
With no audio applied and an r-f. sig- 
nal fed in at points 3 and 4, there is no 
carrier output since the potentials at 
terminals 1 and 2 are the same. All 
four diodes conduct on one r.f. polarity, 
all four are non-conductive on the 
other. This action supplies the non- 
linearity necessary for modulation. 

An audio input disturbs this condi- 
tion of balance at terminals 1 and 2 at 
the audio rate. The audio is applied at 
these points, so for the audio signal, 
points 1 and 2 are always of opposite 
polarity. The r.f. is modulated by the 
audio but with the carrier balanced 
out by diode action only the two side- 
bands appear in the output. 

A variation of the diode circuit is 
called the ring modulator and is shown 
in Fig. 5. Audio is applied across 7,, 
r.f. across T:, and the output is from 
T;, the same as in Fig. 4. However, the 
diodes are arranged differently. Diodes 
CR, and CR, conduct on one polarity 
of r.f., CR. and CR; on the other to 
achieve the non-linearity necessary so 
that modulation can occur. R; is a bal- 
ancing control, used to compensate for 
any differences in diode characteristics. 

Almost any type of diode could be 
used in these circuits including ger- 
manium, copper oxide, silicon, or sele- 
nium. Diode tubes are usually not used 
because of their heater requirements. 
Germanium diodes are available in 
mounted units, with ‘four closely 
matched diodes each with its own ter- 
minal connections. Increased applica- 
tion of SSB no doubt will increase the 
availability of such units as well as 


other “packaged” equinment for ready 
use in other parts of the system. 

The methods of carrier suppression 
given here illustrate the basic function 
performed by all of the various types. 
The others are, for the most part, 
merely variations of these. One excep- 
tion is the single-ended type which is 
sometimes used. However, this type is 
more critical as to design and adjust- 
ment. If desired, each sideband could 
be modulated with separate audio sig- 
nals, transmitting two messages at 
once using only a single carrier, which 
is suppressed. The telephone company 
has used this method, sending several 
messages on each sideband, through 
multiplexing. The government is send- 
ing teletype messages on one sideband, 
voice communications on the other. 

For single-sideband however, one 
sideband should be removed before am- 
plification takes place in the transmit- 
ter. Methods of sideband suppression 
as well as a description of the reception 
process will be discussed in the con- 
cluding article of this series. 

(To be concluded) 


SIDEBANDS 


Fig. 4. Simplified bridge modulator. 


Fig. 5. Simplified ring modulator. 
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tween 14 and 16 volts for the 
adjustment of automotive 
voltage regulators. The meter 
starts to read at about 10 v. 


Meter Zero Suppression with Zener Diodes 


By M. L. SNEDEKER 


Project Manager 
Designers for Industry 


the accurate reading of voltages 

over a limited range. Zero-sup- 
pressed instruments are used for this 
purpose; all voltages below a certain 
value applied to the meter will cause 
no movement of the pointer, and the 
scale is calibrated so that the lowest 
voltage value takes the place of the 
conventional zero. Such meters usually 
employ specially shaped pole pieces and 
are relatively expensive. By using a 
silicon-junction diode of the zener type 
a conventional meter can be used to 
provide zero suppression over a wide 
range of voltages. 

The uni-directional characteristics of 
germanium and silicon diodes are well- 
known. The ratio of back resistance to 
forward resistance is quite high, vary- 
ing with the type diode and operating 
voltage. 

If a potential of “opposing” polarity 
and sufficient magnitude is applied to 
a conventional germanium diode, a 
very small reverse current will flow. 
Reference to the characteristic charts 
will show it to be limited to an ex- 
tremely small value. If this value is 
exceeded, the diode will be destroyed. 
The reverse current so caused tends to 
be erratic, varying greatly from diode 
to diode... Note also, in Fig. 1, that the 
reverse current increases gradually as 
the reverse voltage is increased. In 


[ine occasion frequently arises for 


y contrast, the silicon-junction diode pro- 


vides a repeatable, stable, reverse-cur- 
rent characteristic with a definite con- 
ducting voltage. 

As used in voltage-regulator appli- 
cations, a zener diode is normally con- 
nected as shown in Fig. 2. This is the 
familiar voltage-regulator circuit used 
with conventional VR tubes and func- 
tions in much” the same manner; the 
voltage across the diode remains al- 
most constant over wide variations in 
the unregulated supply voltage. Zener 
diodes with a breakdown voltage held 
within 5% of rating are available; 
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Simple method for expanding the range of any d.c. 


microammeter or low-range milliammeter with a diode. 


power handling capabilities range from 
250 milliwatts up to 10 watts. This type 
of diode has an extremely high back 
resistance and, of additional impor- 
tance, is its property of conducting 
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Fig. 2. Zener diode employed as regulator. 
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Fig. 3. Diode used to suppress meter zero. 


Table 1. Typical voltage ranges obtained. 


ZENER DIODE VOLTAGE RANGE 
0-100 ua. 0-1.5 ma. 
METER METER 
International 1N470 3.5-10 6-15 
Transitron SV 818 17.5-32 20-32 
Hoffman 1N1789 24-65 46-100 


Note: All diodes rated 750 milliwatts. 


“all at once’; a relatively sharp 
breakdown voltage value exists below 
which very little current flows. 

This sharply defined breakdown- 
voltage characteristic can be utilized 
by connecting the diode in a straight 
series arrangement as shown in Fig. 3. 
In the conducting condition, the resist- 
ance of the zener diode is relatively 
low. However, at voltages below break- 
down, its resistance is very high and 
little current flows through it. Con- 
sequently, no indication will appear on 
the meter and, by using a diode having 
the proper breakdown voltage, we can 
cause the meter to begin to read at al- 
most ‘any desired value. We thus have 
available the entire scale for the read- 
ing of voltages over the range in which 
we are interested. Two or more diodes 
can be placed in series to produce the 
desired breakdown voltage. This sup- 
pressed-zero feature can be obtained 
with any d.c. microammeter or low- 
range milliammeter. 

The scale must be calibrated for the 
range desired, using a known accurate 
standard. The series multiplier will 
have to be determined by experiment. 
Some typical voltage ranges, the regu- 
lator diodes, and d.c. meters used are 
shown in Table 1. It will be noticed 
that the “threshold” voltage is higher 
when the less sensitive meter is used; 
the very small current flowing just 
below the zener breakdown is not per- 
ceptible on this meter scale. 

In the meter illustrated, an open 
scale was desired in the 14-16 volt 
range for the testing and adjustment 
of automotive voltage regulators. Two 
1N470 diodes were connected in series. 
The full-scale sensitivity of this meter 
is 100 microamperes; its internal resist- 
ance is 540 ohms. 

This simple method of obtaining the 
suppressed-zero feature makes possible 
the construction of a most useful in- 
strument with a minimum of expense. 
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the electronics payload in general 

and the radio tracking transmitters. 
Now we will cover some of the other 
specific equipment which has _ been 
flown into outer space. 


I’: Part 1 of this series we discussed 


Radio: Data Transmitters 


These radio transmitters vary widely 
—in size, weight, and complexity—in 
accordance with the nature and volume 
of the telemetered signals to be broad- 
cast. 

The data transmitter used aboard 
the “Vanguard I’’—which is still in or- 
bit—consists of a _ crystal-controlled 
transistor oscillator powered by solar 
cells. Since this transmitter was in- 
tended to broadcast indications of in- 
ternal temperature within the satellite, 
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The equipment that sends information back to earth 
from our far-ranging satellites and space probes, Data 
transmitters, sensing, and memory units are covered. 


an AT-cut crystal is mounted remotely 
from the transmitter on the inside shell 
of the spherical satellite. Operating on 
its fifth overtone, the crystal responds 
to frequency changes to provide a lin- 
ear frequency shift. In this way, the 
data transmitter is modulated to pro- 
vide a telemetry signal output of about 
five milliwatts on a nominal frequency 
of 108.03 mc. Required input power 
is provided by solar cells; and after a 
year of operation, it has survived envi- 
ronmental hazards in space and is still 
broadcasting data signals from the or- 
biting “Vanguard I.” 

Much more sophisticated data trans- 
mitters are required for payloads with 
physically larger and _ electronically 
more complex instrumentation. 

The transmitter aboard the “Explor- 


er I” was a crystal-controlled transis- 
tor-type oscillator operating at a fre 
quency of 108.03 mc. with an output of 
about 60 milliwatts. Its various com- 
ponents—with sensory units and power 
supply—are shown in Fig. 9. After 
launching of the satellite, the transmit- 
ter functioned continuously to relay 
data on cosmic rays, micrometeorites, 
and temperature. Due to continuous 
operation, its battery power supply was 
exhausted in about two weeks. Much 
of the transmitter’s effort was dissi- 
pated when the satellite traveled over 
uninhabited areas and the oceans. 

A similar type of data transmitter 
was used aboard the “Explorer III,” 
but was turned on and off as required 
by control signals from a tiny co 
mand receiver which was also added to 


Fig. 8. The use of insulating gaps on “Explorer IV” makes the vehicle itself a radiating dipole antenna. 
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the payload.. In addition, a magnetic 
tape recorder was linked with the data 
transmitter. When the transmitter 
was not in operation, collected data 
was fed directly to the recorder. On 
receipt of a command signal from a 
ground control station, the transmitter 
was turned on and the tape recorder 
modulated the data transmitter with a 
“burst” of compressed data. Then the 
transmitter was turned off and the 
tape recorder allowed to again store 
scientific data until interrogated from 
the ground. This conservation of bat- 
tery power prolonged the life of the 
data transmitter to more than two 
months. 

Also part of the payload of the “Ex- 
plorer III” was an ingenious system 
for coding the time so that it was 
possible, during brief periods of data 
transmission, to tell where the satellite 
was in its orbit at the time when it 


Fig. 10. Data transmitter in “Pioneer III.” 


collected specific cosmic-ray data. A 
diminutive tuning fork was used as the 
internal time standard. 

The entire payload of “Explorer IV” 
was devoted to measuring the intensity 
of cosmic-ray particles in space. Sen- 
sory units provided five separate chan- 
nels of data, which were combined by 
the telemetry converter and broadcast 
by both the data transmitter and the 
tracking transmitter. 

Aboard the “Pioneer I,” the data 
transmitter operated at a frequency of 
108.06 mc. with an output power of 
about a half watt. 

A much higher frequency of 960.05 
me. was used by the data transmitter 
of “Pioneer III.” It broadcast a phase- 
modulated signal with a power of 180 
milliwatts during the short, one-day 
life of this space probe (Fig. 10). 

A similar transmitter, operating on 
960.05 mc., was used aboard the “Pio- 
neer IV.” In addition to data on radia- 
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Fig. 9. Components of data transmitter employed in “Explorer I” and “Explorer III.” 


tion and micrometeorites, it also broad- 
cast an indication of the effective 
radiated power of the transmitter. This 
was done because during the flight of 
the previous “Pioneer III,” there was 
an unexplained power drop of the data 
transmitter at altitudes of about 50,000 
miles. This measurement of output 
power will be repeated during future 
space probes in an effort to identify 
and locate some unknown phenornenon 
affecting space communication. 

Another future satellite will be 
equipped with a data transmitter about 
the size of a loaf of bread, weighing 
forty pounds. Known as DOVAP (Dop- 
pler, Velocity, and Position) equip- 
ment, it broadcasts data on the trajec- 
tory and velocity of early stages of a 
missile during actual launching and 
flight. 

The command receivers, used to trig- 
ger the data transmitters and control 
other operations of the payload, are 
essentially sensitive u.h.f. transistor- 
type receivers operating on a frequen- 
cy separate from that of the data and 
tracking transmitters. In most cases, 
the command signals are encoded to 
prevent unauthorized operation of the 
electronics payload. Command receiv- 
ers operate continuously, but draw 
negligible current from the power 
supply. 

Radio: Antennas 

A separate antenna is used for each 
transmitter aboard a satellite or space 
probe. Each antenna is constructed so 
that it is electrically and mechanically 
symmetrical with the main axis of 
rotation of the space vehicle. 

The spherical shells of all “Van- 
guard” satellites are equipped with six 
long rigid elements of ractal. Four 
of these constitute a turnstile antenna 
for the tracking transmitter and are 
circularly polarized. The remaining 
opposite two are a dipole antenna for 
the data transmitter and are linearly 
polarized. All radiating elements are 
% wavelength. 


A turnstile antenna was used for the 
data transmitter on “Explorer I,” con- 
sisting of four whip-like wires extend- 
ing % wavelength from the midsection 
of the space vehicle. These flexible di- 
poles caused the satellite to revolve like 
a propeller while in orbit, however, and 
were replaced by stubs on the “Explor- 
er ITI.” 

For “Explorer IV” even these were 
eliminated and the satellite itself used 
as a dipole antenna. As shown in Fig. 
8, a Fiberglas insulating ring (rear 
antenna gap) in the midsection of the 
vehicle divides the housing shell elec- 
tronically in two parts—so that each 
half functions as one pole of an an- 
tenna. Imbedded in the same insulating 
ring is a single circular wire that 
serves as the antenna for the command 
receiver. 

A similar insulating gap in the for- 
ward part of “Explorer IV” isolates 
the antenna used by the tracking trans- 
mitter (Fig. 8). 

After its introduction, this type of 
antenna system has become common 
and is now generally used on most 
satellites and space probes. One excep- 


Fig. 11. Radiation sensory unit in 
“Pioneer III’ consists of 2 large G-M 
tubes and small voltage supply tube. 


Fig. 12. Magnetic tape recorder that 
was employed aboard “Explorer III.” 
This minicture instrument is used to 
record data during the satellite’s orbit 
and, when triggered from the ground, 
to play it back through a transmitter. 


tion was the antenna for the data 
transmitter aboard the “Pioneer ITT” 
satellite, which consisted of a gold foil 
or flashing over the nose cone of the 
space probe. 

The radiation pattern of antennas 
for space vehicles always has rotational 
symmetry. The radiation pattern of 
the vehicle itself is similar to that of a 
dipole. When the vehicle is long with 
numerous rocket stages, the antenna 
lobes tend to bend toward the rear with 
a pronounced increase in antenna gain. 

The record for long-range transmis- 
sion of radio signals belongs, at the 
present, to “Pioneer IV.”” Signals were 
received on earth from this space probe 
over a distance of more than 400,000 
miles. Never before was a radio signal 
of this type received from so far out in 
space. t 


Sensory Unfits; General 
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Relatively simple s:nsory units are 
used to measure internal and external 
temperatures, air pressure, and the im- 
pact of meteorites and micrometeorites. 
More complex devices are used to de- 
tect and measure radiation in the ul- 
traviolet range from the sun, cosmic 
rays, and magnetic fields in the at- 
mosphere. 

Temperature within the electronics 
payload is measured simply by means 
of a bead thermistor. Similarly, the 
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temperature at several spots on the 
housing shell is measured with a num- 
ber of thermistors. The output may be 
used directly to modulate a tracking 
transmitter or it may be fed with other 
signals to a telemetry converter and 
then broadcast by a data transmitter. 

Air pressure within the electronics 
payload—always in a sealed air-tight 
chamber or container—is measured by 
a simple pressure-recording detector. 

Meteorite erosion effects on the hous- 
ing shell of a space vehicle are meas- 
ured at a number of different points 
by means of thin resistance strips con- 
nected to a small cadmium-sulfide cell. 
Increases in resistance, due to erosion 
or actual collision with meteorites, pro- 
duce a proportionately increased sig- 
nal output. 

The number of micrometeorites, or 


conduct electricity. A microammeter 
recorder connected in series with the 
tube indicates a measure of ionization 
and, consequently, a measure of the 
density of radiation particles in the 
immediate vicinity of the particular 
space vehicle. 

A G-M counter aboard the “Explorer 
I” first detected the existence of a 
dense radiation band from about one 
to two thousand miles above earth. In 
fact, the radiation was so intense that 
the G-M counter was frequently over- 
loaded and inoperative. 

This led to the development of an 
improved G-M counter with a wider 
recording range, which was part of the 
payload of “Pioneer III” (Fig. 11). One 
of these G-M counters plus two scintil- 
lation counters were carried aboard 
the “Explorer IV” space vehicle. 
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Fig. 13. Electronics payload for “Score,” communications relay satellite. Total 


transmitter produces 8 watts of power and uses zinc-silver oxide batteries. Total 
weight of the entire communications payload is about one-hundred-fifty pounds. 


atmospheric “dust” particles, is meas- 
ured either with a tiny crystal micro- 
phone mounted against the interior 
shell, or with a delicate wire-screen 
gauge detector whose electrical con- 
stancy is affected by the bombardment 
of micrometeorites. 


Sensory Units: Radiation 


Outer-space radiation particles 
such as cosmic rays, gamma rays, and 
others—are of scientific importance. 
These high-energy particles come from 
the sun and from the universe beyond 
the sun. In sufficient concentrations, 
these rays are dangerous to human 
beings because they produce mutations 
by knocking electrons off the molecules 
in human cells. 

To explore and define dense concen- 
trations of these particles, almost all 
space vehicles are equipped with some 
type of radiation sensory unit. Im- 
portant initial measurements of radia- 
tion were made by “Explorer I’ and 
“III.” The entire electronics payload 
of “Explorer IV” was devoted to this 
study and measurement. 

Radiation is measured basically with 
some form of G-M (Geiger-Mueller) 
counter. This is a tiny ion chamber 
enclosed by a metal tube, containing 
an inert gas: argon. When high-energy 
cosmic particles penetrate the walls of 
the tube, they knock off electrons and 
ionize the gas. This allows the tube to 


A scintillation counter consists of a 
translucent crystal of cesium iodide or 
sodium iodide, which is mounted in 
front of a photo-multiplier tube. When 
cosmic particles of sufficient energy 
strike the scintillator, a minute flash 
of light is produced and recorded by 
the unit. 

The volume of radiation data col- 
lected and transmitted by “Explorer 
IV” proved so extensive as to require 
more than a year of complete analysis. 
But, in general, the results showed a 
pronounced density band of cosmic 
particles above the earth—with the 
greatest density at about 1500 miles 
altitude. 

In such an area, an unprotected hu- 
man would be exposed to the equiva- 
lent of a year’s dose of radiation in less 
than an hour. This will have a pro- 
nounced effect on space travel by hu- 
mans, requiring future space travellers 
to be suitably protected. Similarly, pro- 
tection must be afforded photographic 
films, transistors. i::sulators, and other 
electronic components. Even radio com- 
munication may be influenced by this 
intense concentration of cosmic parti- 
cles. There will be further exploration 
and measurement of cosmic radiation 
by future space vehicles. 

Fully developed but not yet proven 
aboard a space vehicle is a special type 
of radiation detector that measures 

(Continued on page 120) 
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Heathkit is accustomed to pioneering . . . to leading the way. We 
led the way into the kit field of electronic equipment. Now, we are 
leading the way to audio amplifier power rating standards. . . 


standards clearly defined to assure you of Heathkit quality . . . 
to enable you to compare before you buy. 

The Heathkit amplifier standards have been established upon 
these following beliefs after reviewing over one hundred published 
treatises on the subject: 

WE BELIEVE any amplifier should be rated for its intended 


use... 


PROFESSIONAL amplifiers must be so nearly perfect that 
no audible change occurs in the program material. 
HIGH FIDELITY amplifiers must be almost as perfect, almost 
as efficient. 
UTILITY amplifiers can be less perfect and still fulfill their 
practical job. 
WE BELIEVE the rated power of an amplifier in any of the 
above “‘use”’ categories should be that power which satisfies all 
requirements in that category. 
Each of the three “‘use’’ categories we have chosen has require- 
ments which can be translated into performance specifications with 
rather definite limits . . . limits established by recognized author- 
ities. The Heath requirements and their limits for each of the 
categories are as follows: 
PROFESSIONAL RATING 
The professional power rating shall be that power which satisfies 
the following five tests: 
1. Maximum power at which total harmonic distortion (THD) 
does not exceed 0.3% at 1000 CPS. 
2. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 20 CPS. 
. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 20,000 CPS. 
4. Maximum power at which response does not deviate by more 
than +1 db between 20 and 20,000 CPS. 
5. Maximum equivalent single-frequency power at which 
intermodulation distortion does not exceed 1.0% (60 and 
6000 CPS, 4:1). 


HIGH FIDELITY RATING 

The high fidelity power rating shall be that power which satisfies 

the following five tests: 
1. Maximum power at which total harmonic distortion (THD) 
does not exceed 0.7% at 1000 CPS. 

. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 30 CPS. 

. Maximum power at which total harmonic distortion (THD) 
does not exceed 2.0% at 15,000 CPS. 

4. Maximum power at which response does not deviate by more 
than +1 db between 30 and 15,000 CPS. 

. Maximum equivalent single-frequency power at which in- 
termodulation distortion does not exceed 2.0% (60 and 
6000 CPS, 4:1). 
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UTILITY RATING 
The utility power rating shall be that power which satisfies the 
following five tests: 


ANOTHER FIRST FOR HEATHKIT’ 
... amplifier power rating standards 


1. Maximum power at which total harmonic distortion (THD) 
does not exceed 1.0% at 1000 CPS. 

2. Maximum power at which total harmonic distortion (THD) 
does not exceed 3.0% at 60 CPS. 

3. Maximum power at which total harmonic distortion (THD) 
does not exceed 3.0% at 7000 CPS. 

4. Maximum power at which response does not deviate by more 
than +1 db between 60 and 7000 CPS. 

5. Maximum equivalent single-frequency power at which in- 
termodulation distortion does not exceed 3.0% (60 and 
6000 CPS, 4:1). 

We at the Heath Company are now rating all our amplifiers to 
these standards. To show you just how this rating system works, 
Jet’s look at the Heathkit EA-3 amplifier: 

As a professional amplifier— 

1. Maximum Power at which T.H.D: does not exceed 0.3% at 

1000 CPS: 15.1 watts 
2. Maximum Power at which T.H.D. does not exceed 2.0% at 

20 CPS: 13.9 watts 

3. Maximum Power at which T.H.D. does not exceed 2.0% at 
20,000 CPS: 15.3 watts 

4. Maximum power at which response does not deviate more 
than +1 db between 20 and 20,000 CPS: 17.6 watts. 

5. Maximum equivalent single-frequency power at which in- 
termodulation distortion (60 and 6000 CPS, 4:1) does not 
exceed 1%: 18.0 watts. 

Taking that power which satisfies all five tests, we could rate the 
EA-3 for professional use, at 13.9 watts. Its advertised professional 
rating is a conservative 12 watts. 

A review of the chart below shows why the EA-3 is rated at 14 
watts for high fidelity applications, and 16 watts as a utility amplifier. 

Notice that our specifications are set at rated. power for one or 
more classifications (when our customers need an amplifier for a 
particular use, we believe thay want it to deliver its rated power 
under those particular conditions). Observe that our distortion 
figures are specified at the limits of the amplifier frequency range 
as well as at the traditional 1000 CPS (the common practice of 
rating distortion only at 1000 CPS does not tell you what happens 
throughout the full range of the amplifier). 

As an example of how these standards work on several com- 
petitive amplifiers, we have prepared the following chart. Notice 
that if the amplifiers did not meet standards at rated output power, 
we have determined the power output where they do meet the 
standards set up under the three categories. 


Amplifier 
Description 
and Price Classification 


(watts) 
Kit “A” Professional | . Disqualified ¥ 
“i2w.Hi Ft” | High Fidelity | Disqualified 


“B" “14 w. HI FT” High Fidelity 
w. 
$39.50 Utility 


HEATH 


kit “C” 
“12 w. HI FI” 
95 


COMPANY 


a igen 


BBS RES Bo. en 


BRAND NEW! 
@ complete Heathkit Stereo “Package” 


THRILL TO A NEW DIMENSION 
iN STEREO SOUND 


HI-Fi STEREO SYSTEM KIT 


For the first time anywhere . . . a stereo-kit package, ready-to-play 
after only a few hours assembly time and complete with cabinet, stereo 
amplifier, stereo record changer, bass woofer and stereo speaker wings. 
And the unbelievably low price sets an unprecedented record for 
stereophonic systems of this quality anywhere on the market. One of 
the factors behind this phenomenal achievement is the introduction 
of the revolutionary stereophonic “‘sum and difference” amplifier used 
in this kit—licensed in kit form exclusively by Heath Company from 
CBS Laboratories. This unique development in audio science employs 
a new principle of stereophonic reproduction. The single chassis am- 
plifier separates the individual stereo channels by utilizing the sum 
and difference of the total signal and directing the sound to the appro- 
priate right and Jeft channels, reproduced by the stereo wing speakers. 
The centrally located woofer reproduces the non-directional bass fre- 
quencies. The result of this modern stereo reproduction is a breath- 
taking experience of sound coming to you with depth and direction 
seldom achieved by conventional stereophonic methods. The beauti- 
fully styled console cabinet houses the stereo amplifier, stereo record 
changer and low-frequency woofer. Controls on the handsome black 
and gold amplifier panel consist of: on-off switch, bass and treble tone 
controls, input selector switch and level balancing control. The new 
CBS sum-and-difference or matrix-type circuit employs only four tubes 
and is extremely easy to assemble. The woofer, mounted behind the 
attractive grille cloth, is a high compliance 8” speaker capable of 30 
cycle response when housed in the acoustically designed ducted-port 
enclosure. The specially designed crossover employs a dual bass-mixing 
250 cycle network. The twin stereo speakers are 6” x 9” extended range 
dual cone oval speakers. The completely automatic, four speed record 
changer employs a ceramic stereo cartridge with micro-groove dia- 
mond stylus capable of obtaining the best from the latest stereo or LP 
monophonic recordings. A 45 RPM spindle is also included for 45 
RPM monophonic or stereo records. Separate inputs are provided 
for AM/FM tuners or multiplex. Both in styling and performance, 
the all-new SD-1 Stereo offers you the greatest Heathkit value in 
years. Shoe. Wt. 88 Ibs. 
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HEATHKIT SD-1 B (birch 
or SD-1 M (mahogany) 


$179°5 


(cabinet legs included; 
end tables not included) 


© 9 Watt High Fidelity Rating (monophonic) 
¢ Complete—No “Extras” to Buy 
* Revolutionary Stereo Amplifier 


¢ Assemble in Just a Few Hours From Easy Step- 
By-Step Instructions 


° Beautifully Styled Cabinetry 


¢ Stereo Sound With Such Impact You'll Find It Hard 
to Believe! 
SPECIFICATIONS —Overa 


Amplifier: (push-pull condition cept where sr fied). Power versus Distortion: 10 
watts, less than 3 % THD from 30-16,000 cps. 9 THD from 30-16,000 
cps. 1 watt, less than 0.7% from 30-16,000 cps. Peak Power: 20 watts: Mid-ranae indi- 
vidual channel power, 5 watts. Frequency R yner input, tone controls in mid 
position, 1 watt level, +1 db. 30-16,000 cp cartridge input—equalized for 
RIAA characteristics. Input Sensitivity: 0.1 000 cps to each tuner input for 10 
watt output. Hum and Noise: 70 db below 10 watt level! with inputs shorted. Channel 

a vel on operating side). 250 cps—29.0 db. 
1 kc—34.0 db .2 2 36.0 db. 8 kc—37.0 db. 12 kc—35.0 db. 
16 kc—29.0 db. Overall Channel Separation: using RCA test record #1427-1, cartridge 
supplied, 1000 cps, 20 db. Bass Tone Control ps: accentuation 8 db. Attenuation 
9 db. Treble Tone Control 10 7 db. Power Require- 
ments: 117 volts, AC, 60 cy . 75 . Crossover Network: crossover freq.—250 cps 
Attenuation rate 12 db per octave er rating—5 watts per channel. Changer: speeds 
—16, 33%, 45, 78 rpm. Cartridge: ceramic stereo, out-of-phase connected (.0008” dia- 
mond stylus). Cabinets: dimensions—main cabinet, 30° wide x 34%” high x 15” deep. 
Satellite speaker, 144” wide x 8” high x 64” deep. 


+5 db, 30-16,000 cps 


hs ‘a 
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EASY TIME PAYMENTS 
The thrills of stereo sound from this New Heathkit Stereo System 
can be yours NOW ... while you pay in easy installments, 
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playback. Playbac 


ed: 7.5 and 3.75” per second. Maxi- 

2: (record-playback): +2.5 db 

5 s at 3.75 IPS 

at novinal recording level; 3% or 

-to-noise ratio: 50 db or better, 

ter and wow: 0.3% RMS at 

): erase, record, and in-line 

2 NARTB curve, within +2 

2 ne. input impedance: 1 megohm. 

hanne Output levels: approximately 

pedance: Approximately 600 chms 

3 level indicator: professional type 

ncy: 60 accuracy: +2% 

ts AC, 60 cycles, 32 watts. Dimen- 

tal height 10%". Mounting: requires 

* above mounting surface. May be 
rtical position. 


ke, Timing 
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NOW! FULL STEREO CONVERSION 

FOR TR-tA OWNERS 

MK-4 Half-Track Stereo Conversion Kit: Modifies TR-1A 
monaural tape recorder to include function of record and play- 
back of half-track stereo program material. Consists of a TE-1 
tape preamplifier, a stereo head array plus components and 
instructions to convert TR-1A to TR-1AH. $62.95 
MK-5 Quarter-Track Stereo Conversion Kit: Modifies TR-1A 
monaural tape recorder to include function of record and play- 
back of quarter-track stereo. Allows playing stereo both ways on 
standard tape for twice the playing time or four times playing 
time with monophonic recordings. Consists of a TE-1 tape pre- 
amplifier, a stereo head array plus components and instructions 
to convert TR-1A to TR-1AQ. $62.95 


Field Tested for One Year 


NEW PROFESSIONAL-TYPE TAPE RECORDER KITS 

Designed to take their place in the finest of hi-fi systems, the new models TR-1C and 
TR-1D Tape Recorders will provide superb performance for years to come, These com- 
pletely field tested, precision engineered instruments provide monophonic record and 
playback in the TR-1C or monophonic record and playback plus stereo playback in 
the TR-1D. 

The mechanical assembly, with fast forward and rewind, is completely finished and 
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features 
two circuit boards which virtually eliminate wiring errors and assure the high stability 
necessary for consistently good results. 

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi- 
mum freedom from hum and noise in recording and playback. 

Two inputs are provided (mike and high level line) for recording from microphone, 
preamplifier, tuner, phono, or TV. In the TR-1D, a separate playback channel with 
cathode Seiinwes outputs provicied for each sterco weeie ganic Qt yy sean anew 
used for monophonic playback. : 

Septeign secend spikiplaytisk’ honda sind amglilitis sin! amiiedid Mis tape while 
recording. Built-in sound level meter indicates proper recording level and bias for top 
quality recordings. A pause control allows instant starting and stopping of tape for 
accurate cueing and tape editing. Kit includes counter for cueing and editing ease. 

The precision tape mechanism features heavy duty fan cooled motor, balanced fly- 
wheel, long-life bearings, and positive acting braking system. Push bytton provides instant 
selection of 3% or 74% IPS tape speed. Safety interlock on record switch minimizes the 
possibility of accidental erasing. The handsome styling includes plastic escutcheon in 
soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete 
instructions provided for assembly and operation. This outs kit offers a combina- 
tion of features found only in higher priced professional tape decks $9950 w $400. 
MODEL TR-1C Monaural Tape Deck: Has all features of model TR-1D with the exception of 
stereo playback. Shpg. Wt. 30 Ibs. 

MODEL TR-1D Stereo Tape Deck: Provides monaural record and playback and 
k of the pre tapes (stacked). Shpg, Wt. 30 Ibs. 
MODEL C-TR.AC Conversion Kit: Converts 


coononie $4 QOS 
model TR-1C to include stereo function of model SG QOS 
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NOW! TWO NEW STEREO-MONO TAPE 
RECORDERS IN THE TR-1A SERIES 


Our most versatile tape recorder kit, the model TR-1A now can be pur- 
chased in any one of three versions. You can buy the new half-track (TR- 
1AH) or quarter-track (TR-1AQ) versions which record and play back 
stereo and monophonic programming, or you can buy the original monaural 
version (TR-1A) and add either half-track or quarter-track stereo provisions 
later using the MK-4 or MK-5 Conversion kits. The tape deck is extremely 
simple to assemble and uses precision bearings throughout the rugged 
mechanism assuring long and faithful service. One control lever selects all 
tape handling functions on the deck, greatly simplifying operation. Speeds 
of 7.5 or 3.75 IPS are available. Flutter and wow are held to less than 0.35%. 
Each tape preamplifier features NARTB playback equalization, separate 
record and playback gain control, cathode follower output and provision 
for mike or line input. Record level is indicated on “‘magic eye” tube. A 
safety interlock is provided to minimize accidental erasure of tape. Filament 
balance control allows adjustment for minimum hum level. Cathode fol- 
lower output from playback channel is approximately 600 ohms impedance. 
Two circuit boards are used for easy assembly. Supplied with attractive 
vinyl-clad steel cover in black leather texture, with inlaid gold design. Tem- 
plates and instructions provided for panel mounting or equipment en- 
closure installation. 

NOW AVAILABLE IN THREE MODELS! 

MODEL TR-1A: Monaural record/playback with fast for- 
ward and rewind functions. Shpg. Wt. 241bs. | $9995 


TR-1A SPECIFICATIONS—Frequency Response: 7.5 IPS +3 db 50-12,000 cps. 3.75 IPS +3 
db 50-7,000 cps. Signa! to Noise Ratio: Better than 45 db below full output ot 1.25 volts /channel. 
Harmonic Distortion: Less than 2% at full output. Bias Erase Frequency: 60 ke (push-pull oscillator). 


MODEL TR-1AH: Monaural and half-track stereo record/playback with 
fast forward and rewind functions. $ 95 
Shpg. Wt. 35 Ibs. 149 
TRAAH SPECIFICATIONS—Frequency Response: 7.5 IPS +3 db 40-15,000 cps. 3.75 IPS +3 
db 40-10,099 cps. Signa! to Noise Ratio: 45 db below full output of 1 volt /ehannel. Harmonic Dis- 
tortion: Less than 2% at full output. Bias Erase Frequency: 55 ke (push-pull oscillator). 


MODEL TR-1AQ: Monaural and quarter track stereo with record /playback 
fast forward and rewind functions. 96 
Shpg. Wt. 35 Ibs. $149 
TR-1AQ SPECIFICATIONS—Frequency Response: 7.51PS £3 db 40-15,000 cps. 3.75 IPS +3 
db 40-10,000 cps. Signal to Noise Ratio: 40 db below full output .75 volts /channel. Harmonic Dis- 
tortion: Less than 2% at full output. Bias Erase: 55 kc (push-pull oscillator). 


ELECTRONICS WORLD 
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monophonic or stereo Hi-Fi 


MODEL FM-4 


$3495 


SPECIFICATIONS—Tuning Range: 88—108 mc. Quieting 
Sensitivity: 2.5 uv for 20 db of quieting. 3.5 uv for 30 db of quieting. 
25 uv for maximum quieting (45 db). IF Frequency: 10.7 mc. image 
Ratio: 45 db. AFC Correction Factor: 75 ke per volt. AM Suppres- 
sion: 25 db. Frequency Response: +2 db 20-20,000 cps. Harmonic 
Distortion: Less than 1.5%, 1100 uv, 400 cycles 100% modulation. 
intermodulation Distortion: Less than 1%, 60 cycle and 6 kc mixed 
4:1 1100 uv, 30% modulation. Antenna: 300 ohms unbalanced. 
Output Impedance: 600 ohms (cathode follower). Output Voltage: 
nominal .5 volt (with 30% modulation, 20 uv signal). Power 
Requirements: 105-125 volts 50/60 cycle AC at 25 watts. Overall! 
Dimensions: 4%" H. x 13%" W. x 5%" D. 


MODEL PT-1 


*B9°° 


x 5 cst walk Salecaoiaies abimmecnedligia Ancol: design with — 
eats apie for by hi-fi fans everywhere. Better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with defeat switch, flywheel tuning 
and prewired, pre-aligned and pretested tuning unit .. . bring you the finest 
in FM listening entertainment. The exceptionally clean chassis layout, pre- 
aligned IF transformers and the prewired, pre-aligned tuning unit insure 
ease of construction with no further need of alignment after the unit is com- 
pleted. The five tube circuit features a generous power supply utilizing a 
silicon diode rectifier for cool running operation and low power consumption. 
The attractive styling of the FM-4 features a vinyl-clad steel cover with 
leather-like texture, soft black front panel, set off with brushed-gold trim 
and new soft evenly-lit dial scale. A multiplex adapter output is provided. 
Feature for feature the FM-4 offers the most outstanding dollar value in FM 
entertainment available today. Shpg. Wt. 8 Ibs. 


-MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1) 


Outstanding features in both styling and circuitry are combined in this 16- 
tube deluxe stereo AM-FM combination tuner to bring you the very finest 
of program sources for your listening enjoyment. Features include three 
printed circuit boards for easy construction and high stability—wired, pre- 
aligned 3-tube FM tuning unit—built-in AM rod antenna—tuning meter— 
automatic frequency control (AFC) with on-off switch—and flywheel tuning. 
Other features include variable AM bandwidth, 10 kc whistle filter, tuned- 
cascode FM front end, FM AGC and amplified AVC for AM. AM and FM 
circuits are separate and individually tuned so they can be used simultane- 
Cathode follower outputs with individual level 

d for both AM and FM, with a multiplex adapter output 

vided. A wii meter and flywheel tuning combined with two edge-lit 

e rule scales efforiless tuning. Styling features vinyl-clad steel 

in black with inlaid gold design and soft black, rigid die-cast panel set 
rushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 Ibs. 


AUTOMATIC HI-Fi RECORD 
CHANGER KIT (RP-3) 


Combining automatic convenience 

with turntable quality through 

unique and simple design the 

Heathkit RP-3 handles your rec- 

ords with the finest of care for full 

fidelity reproduction. The unique 

“turntable pause” feature during 

change cycle and smooth friction 

clutch start prevents record damage. Proper weight distribution and low 
pivot point friction of the tone arm minimize arm resonance, tracking error, 
and record wear. All record changer kits come equipped with changer base, 
stylus pressure gauge, 45 RPM spindle, and necessary wire. 

STEREO MODEL RP-3S: Equipped with Shure diamond stylus magnetic 
cartridge providing frequency response of +4 db from 30 to 14,000 CPS. 
Shpg. Wt. 19 Ibs. $74.95 
MONAURAL MODEL RP-3-LP: (monaural microgroove recordings only): 
Equipped with Fairchild Magnetic diamond stylus cartridge. 

Shpg. Wt. 19 Ibs. $74.95 
MONAURAL MODEL RP-3: Features a GE VRII magnetic cartridge with 
diamond LP and sapphire 78 stylus. Shpg. Wt. 19 Ibs. $64.95 
SPECIFICATIONS—Operates from: 105-130 volts 60 cycles. Wow and Flutter: Less than 0.18% peak at 33-1 /3 
RPM. Turntable Speed: Accurate within 2%. Change Cycle: Completed in 9 seconds. Dimensions: 13)” wide 
x 12” deep. 5” above and 3° below mounting board. Motor Type: 4 Pole hum shielded. Type of Drive: Friction. 
Record Speeds: 4 speeds. Automatic and manual 33-1 /3, 45, 78 RPM. Manual only—16 RPM. Variations in 
Tracking Force: Less than 0. 9 gram trom first ac > tenth record. Controls: ““ON-OFF'’ switch. Manual 


Reject. * d 34 speed . Manual speed selector (4 speed). Finish: 
Midnight Gray. Base: Maple (unfinished). Mounting pn Birch ( (unfinished), 


MODEL SA-3 


$2995 


$2995 
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Model WA-P2 ‘Master Control" hi-fi pre- 
amplifier kit, 7 108. . cee. tdsenn cress 
SP-2 Mono-Stereo (2 channel mixer) 


* 


NEW “ECONOMY" STEREO AMPLIFIER KIT (SA-3) 


The all-new Heathkit SA-3 Stereo Amplifier has all the convenience of complete 
dual channel control at a fraction of the cost of comparable equipment. High level 
preamplifier section of the SA-3 provides complete control for both channels. Ganged 
tone controls provide “boost” and “‘cut’’ for base and treble. Dual concentric vol- 
ume controls make possible precise channel balancing. A channel reversing switch 
and a speaker phasing switch allows optimum performance. Two separate inputs 
are provided for each channel to accommodate ceramic cartridge phonographs, 
AM-FM tuners, or tape recorder. Program source may be reproduced in either 
monophonic or stereo form. A really big package of stereo performance for the 
small investment! Shpg. Wt. 13 Ibs. 


oyna Nel t att Power Output: 3 watt Utility Rating. Power sameness: + 1 db 60 
tout Total Harmonic Distortion: € than 3% 60 cps to 20 kc watts on 
Salemaneuiation Distortion: € a at 3 wa put 60 cycle and 6 ke sigr 
Hum and Noise: 65 db below full « t Contro s:0d tched volume, ganged treble 
position selector, speaker phasing switct witct cngete: ( ach c hannel) tuner, crystal or 
Outputs: (each channel) 4 and 16 ohms. Finish: black with gold trim. Dimensions: 
pD.x3 A" H 


NEW “ECONOMY” 3 WATT AMPLIFIER KIT (EA-1) 


More than enough for room filling volume . . . ideal for getting started on a low 
cost individual component system. Designed for use with ceramic cartridge record 
players, tuners, tape recorders, etc. Built-in preamplifie? provides you with all the 
necessary tone and volume controls for adjusting the sound reproduction to your 
personal taste. Smart appearance, quality components, assemble it in a few hours 
for years of trouble-free enjoyment. Shpg. Wt. 7 Ibs. 
SPECIFICATIONS: Power Output: 3 watts, Utility Rating. Power Response: + 1 db 60 cps to 20 
3 watts output. Total Harmonic ——— ess than 3%, 60 cps to 20 ke at 3 watts output. Intere 
maanienian Distortion: |< than 39 3 watts output using 60 cps and 6 ke signal mixed 4:1. Hum 


and Noise: 70 db below f tput Power Supply: transformer operated full wave rectifier. Inputs: 
(2), crystal or ceramic phono ¢ artrid ner Input Sensitivity: 100 my for 3 watts output. Output 
0. 


¢ By" 


Impedance: 4, 8, and 16 ohm Dimensions: H. x94" W.x& 


NEW 14-WATT HI-FI AMPLIFIER (EA-3) 


From HEATHKIT audio labs comes an exciting new kit . . . New Styling, New 
Features, Brilliant Performance! Designed to function as the “‘heart”’ of your hi-fi 
system, the EA-3 combines the preamplifier and amplifier into one compact pack- 
age. Providing a full 14 watts of high fidelity power, more than adequate for 
operating the average system, the EA-3 provides all the controls necessary for pre- 
cise blending of musical reproduction to your individual taste. Clearly marked 
controls give you finger-tip command of bass and treble “‘boost”’ and “‘cut’’ action, 
switch selection of three separate inputs, “on-off”? and volume control. A hum 
balance control is also provided. 


NOTE THESs OUTSTANDING SPECIFICATIONS: Power Output: 14 watts, Hi-Fi; 12 watts, 
. on é Utility Power #1 20 eps to 20 ke at 14 watts output. Total 
Herons o stortion: ess than 2% at 14 watt output. Intermedulation Distortion: 
1% at 16 w put using 60 cps anal mixed 4:1. Hum and Noise: mag. phono 

input nt oe below 1 4 sr r | cooaaal phono, 6&3 db below 14 watts. 
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ELECTRONICS 


New-— Electronic 


MODEL IA-1A 


@ A Fraction of the Cost of Comparable instruments 


@ Shows “Picture” of Entire Ignition System Performance 


on Cathode Ray Screen 


@ Shows Primary or Secondary Circuit Patterns 


@ “Trouble-Shoot” Complicated Ignition Faults in Minutes 


A revolutionary development in the automotive tune-up field. Heathkit 
offers the small garage owner, service station operator or hobbyist an 
ignition analyzer with qualities and features of scopes costing several 
times as much (comparable to instruments costing as much as$750.00). 
The savings you realize through do-it-yourself kit assembly are only 
part of the story. Heath engineering know-how and tremendous 
buying power play an important role in keeping prices at rock bottom. 
Yet, this scope, as with all Heathkits, is designed to be “beginner 
built”. A few hours of your spare time . . . and you're in business. 
The IA-1A lets you check the complete ignition system of an auto- 
mobile in operation by merely connecting two leads to observe the 
tell-tale spark pattern of the cylinders. Can be used with the car under 
load and in motion by adding a vibrator power supply. Shows condi- 
tion of coil, condenser, points, plugs and ignition wiring. A switch 
selects either primary or secondary circuit patterns; or alternately 


COMPLETE LINE OF INSTRUMENT KITS 


LLOSCOPES 
OM-3 “General Purpose”’ 5” oscilloscope kit. , 22 Ibs. 
0-12 “Extra Duty’ 5” oscilloscope kit. ..22 Ibs... 
OP-1 “Professional’’ 5° DC oscilloscope kit. . .34 Ibs... .. 


rs 


V-7A Etched Circuit VTVM kit. . 
AV-3 Audio VTVM kit... 
MM-1 20,000 ohms/volt VOM kit... .6 Ibs... .... Sse tacupees 
AW-1 Audio Wattmeter kit. ..7 Ibs... . 


SF Ms ee eee 


ERATORS 
{ TS-4A TV Alignment Generator kt...16 ibs... 


Ignition Analyzer Kit— 


Ri So re er Peewee Has 53 «. $29.95 


kudio Wattmeter kit...7Ibs................... _... $29.50 
tis) NG te. Sk aS... $17.95 


IA-1A 


provides choice of parade or superimposed secondary patterns. It will 
also indicate coil reserve, a poor spark plug, defective wiring and will 
even identify the offending plug or wire. Also detects breaker point 
bounce, a defective condenser, or will allow setting of the dwell-time 
of the points. The IA-1A is simple to use, with a minimum of controls, 
yet is completely flexible for all types of internal combustion engines 
with coil ignition and accessible breaker points. Shows complete 
engine cycle or just one cylinder at a time. Test leads and compre- 
hensive instruction manuals are supplied with kit. Shpg. Wt. 20 Ibs. 
NEW MODIFICATION KIT FOR OWNERS OF 

MODEL IA-1 IGNITION ANALYZERS: 

Gives you switch selection of either primary or secondary circuit 
patterns; or alternately provides choice of parade or superimposed 
secondary patterns. Kit includes test lead modification parts and 
comprehensive instructions for modification and use. Shpg. Wt. 2 Ibs. 
Heathkit MK-6. $4.95. 


A COMPLETE LINE OF 
HAM GEAR 


FIXED STATION 
Model DX-20 CW Transmitter kit. .19 ibs. . $35.95 
Model DX-40 Phone and CW Transmitter 
kit. . .25 Ibs. jah 
Model DX-100-B Phone and CW 
Transmitter kit. . .107 Ibs. 
Model VHF-1 “Seneca’’ VHF Ham 
Transmitter kit...56 Ibs.........- 
Model TX-1 “Apache"’ Ham 
Transmitter kit. ..110 Ibs 


del RX-1 “Mohawk"’ Ham Receiver kit 
sith $274.95 


. $64.95 


MOBILE 

Model MT-1 ‘Cheyenne”’ Mobile Ham 
Transmitter kit. ..19 Ibs 

Model MR-1 “Comanche"’ Mobile Ham 
Receiver kit. . .19 Ibs 

Model MP-1 Mobile Power Supply kit 


Model PM-2 Power Meter kit...2 Ibs... $12.95 
Model AK-7 Mobile Speaker kit. . .4 Ibs... 85.95 


NEW 5” DC OSCILLOSCOPE KIT (OR-1) 


e Identical DC coupled vertical and hori- 
zontal amplifiers 


¢ 5ADP2 flat-face CRT—edge-lit graticule 


@ Transformer operated silicon diode 


power supply 
HEATHKIT OR-1 


Offering all the features of a high quality DC oscilloscope, $] 1995 
the model OR-1 is ideal as a read-out indicator in com- 
puter applications as well as many types of testing and development work. Features 
DC to 200 kc (1 db point) bandwidth, 0.1 V (peak-to-peak) per CM sensitivity 
(uncalibrated). Normal frequency coverage is from 5 to 50 ke in four overlapping 
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be 
either AC or DC as selected by the input attenuator switch. Many uses in industrial, 
educational and medical fields. Shpg. Wt. 21 Ibs. 
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COMING SOON! ELECTRONIC ORGAN K 

+ ++ an instrument that will excite the entire musical world. Engineered to familiar 
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to 
assemble and priced for the average home. Interested? Send your name and address, 
we'll rush information as soon as available. No obligation. 


HEATH COMPANY denies sitet ik sain: 


f a Pposiciery of Daystrom, Inc. 


ORDER BLANK SHIP VIA 


Name 
P. 

NOTE: all prices and specifi- alte (J Parcel Post 
cations subject to change ress 1 Express 
without notice. ‘ - C Freight 
Enclosed find check ity & Zone 
money ae hears A / (PLEASE PRINT) (] Best Way 
C.0.D.¢ ) ee 


On Express orders do not in- 
clude transportation charges 
—they will be collected by the 
express agency at time of 
delivery. 


On Parcel Post Orders include 

postage for weight shown. All 

prices are NET F.0.B. Benton 

Harbor, Michigan, and apply 

to Continental U.S, and Pos- 

sessions only. 20% Deposit ~ 

required on all C.0.D. orders. TOTAL 


HEATHKITS are also available 


September, 1959 


FEDS 


® 


Convenient “over-the-counter” delivery is 
now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 


when buying locally, we're sure you'llagree arise. 


that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a.complete stock of kits for immediate de- 


Dealers 


livery, provides demonstration facilities, 
offers you a reliable source for parts and 
fast service... and stands ready to counsel 
or advise you on any problem that might 


This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you prefer. 


NOW READY TO SERVE YOU... 


CALIFORNIA 
BAKERSFIELD 
Kiesub Corporation 
2615 “F" Street 
BERKELEY 
zacKIT Corporation 
2002 University Avenue 
CHICO 
Dunlap Radio & TV 
928 Main Street 
EL CAJON 
Telrad Electronics 
182 East Main Street 
FRESNO 
Dunlap Radio & TV 
2617 Tulare Street 
LONG BEACH 
Kierulff & Company 
1501 Magnolia 
LOS ANGELES 
Bushnell Sound Corp. 
12024 Wilshire Boulevard 
Kierulff Sound Corp. 
820 West Olympic Boulevard 
Kierulff & Company 
6303 E. Corsair 
MARYSVILLE 
Dunlap Radio & TV 
Sth & “J” Street 


MERCED 

Duniap Radio &4 TV 

234 West 17th Street 
MODESTO 

Dunlap Radio & TV 

419 10th Street 
NATIONAL CITY 

Teirad Electronics 

639 National 
ONTARIO 

Kiesub Corporation 

24 N. Benson 
OXNARD 

Kierulff & Company 

508 E. Date Street 
PALO ALTO 

Zack Electronics 

654 High Street 
SACRAMENTO 

Dunlap Radio & TV 

1800 22nd Street 
SAN BERNARDINO 

Kierulff & Company 

390 South Mt. Vernon 
SAN DIEGO 

Teirad Electronics 

3453 University Avenue 
SAN FRANCISCO 

Zack Electronics 

1422 Market Street 
SANTA BARBARA 

zacKIT Corporation 

513 State Street 
STOCKTON 

Dunlap Radio & TV 

27 North Grant Street 
TARZANA 

Valley Sound Corp. 

18841 Ventura Boulevard 
VAN NUYS 

Kierulff - mene 

14511 Del 
VISALIA 

Dunlap Radio & TV 

1725 Mooney Avenue 


DELAWARE 
WILMINGTON 
Radio Electric Service Co, 
Third & Tatnali Streets 


FLORIDA 
COCOA 
Thurow Distributors, Inc, 
540 St. Johns Street 
MIAMI 
Thurow Distributors, Inc. 
1800 Northwest 23rd Street 


LOUISIANA 


LAFAYETTE 
Sterling Radio Products, Inc. 
1005 Cameron Street 


MARYLAND 


SALISBURY 
Radio Electric Service Co, 
736 South Salisbury Boulevard 


HEATH COMPANY 


MASSACHUSETTS 

BOSTON 

Audionics, Incorporated 

1348 Boylston Street 

MICHIGAN 

ALLEN PARK 

Volta Electronics 

6716 Park Avenue 


DETROIT 
High Fidelity Workshop 
16400 West Seven Mile Road 


MINNESOTA 
MINNEAPOLIS 
Audio King Company 
913 West Lake Street 
NEW JERSEY 
ATLANTIC CITY 
Radio Electric Service Co, 
452 North Albany Avenue 
CAMDEN 
Radio Electric Service Co. 
513 Cooper Street 
py iateey 
ederated Purchaser, Inc. 
torr ly Route #22 
NEWA 
Federeted Purchaser, Inc. 
114 Hudson Street 
NEW YORK 
BELLEROSE 
Cross Island Electronics, inc. 
247-40 Jericho Turnpike 
ag waa 
Acme Electronics, Incorporated 
59 Willoughby Street 
FARMINGDALE 
Gem Elec. Distributors, Inc. 
34 Hempstead Turnpike 
FOREST HILLS 
Beam 


101-10 — 2s 
eS 
Gem Elec. « pistributors, inc. 
236 Broadway 
MINEOLA 


Arrow rag: aan poneemens 


525 K- ie~ Tur 
MT. VERNON 


Davis Radio Distributing Co., Inc, 


70 East Third Street 
NEW YORK 
Arrow Electronics, Incorporated 

65 Cortlandt Street 

Harvey Radio Company 

103 West 43rd Street 

NO. CAROLINA 

CHARLOTT! 


E 
Southeastern Radio Supply Co. 


1200 W. Morehead Street 
GREENSBORO 


Southeastern Radio ~? tated Co. 
404 N. Street 


Eugene 
FAYETTEVILLE 


Southeastern Radio Supply Co. 


525 Gillespie Street 
KINSTON 


Southeastern Radio Supply Co. 


408 N. _—— Street 
RALEIG! 


— Radio Supply Co. 


414 Hillsboro Street 
OHIO 
CHILLICOTHE 


Buckeye Electronics Dist., Inc. 
565 North High St. 


COLUMBUS 


Buckeye Electronics Dist., Inc. 


236-246 East Long Street 
DAYTON 

Ham ‘N Hi-Fi, Inc. 

826 North Main Street 

Srepco, Inc. 

314 Leo Street 
HAMILTON 

Srepco, Inc. 

145 Highland Avenue 


OHIO 

peerows 

Srepe 

2104 po Avenue 
NEWARK 

Buckeye Electronics Dist., Inc. 

114 7 on Street 
PIQUA 

Srepco, Inc. 

R.R. #1, Box 308 
SPRINGFIELD 

Standard Radio-Springfield, Inc. 

1300 S. Paris Road 
ZANESVILLE 

Buckeye Electronics Dist., Inc. 

120 South Eighth Street 


OREGON 
PORTLAND 
Eccles Electric Company 
237 Northeast Broadway 
SALEM 
Cecil Farnes Company 
440 Church Street, Northeast 


PENNSYLVANIA 

ALLENTOWN 

Federated Purchaser, Inc. 

1115 Hamilton Street 
EASTON 

Federated Purchaser, Inc. 

925 Northampton Street 
PHILADELPHIA 

Austin Electronics, inc. 

1421 Wainut Street 

Radio Electric Service Co. 

701 Arch Street 

Radio Electric § Service Co, 

3412 Germantown Avenue 

Radio Electric Service Co. 

5930 Market “4s 
WILLOW GRO 

Radio Electric . Co. 

29 York Road 


Radio Electric Service Co. 
1114 Roosevelt Extension 


RHODE ISLAND 

PROVIDENCE 

Audionics, Incorporated 

790 North Main Street 

TEXAS 

BEAUMONT 

Sterling Radio Products, Inc, 

1160 Laurel Street 


BRYAN 
Sterling Radio Products, Inc. 
2615 Texas Avenue 
DALLAS 
Hillcrest Records, Inc. 
6309 Hillcrest Avenue 
HOUSTON 
Sound Equipment, Incorporated. 
2506 Crawford Street 
HOUSTON 
Sterling Radio Products, Inc, 
1616 McKinney Avenue 
LUFKIN 
Sterling Radio Products, Inc. 
428 Atkinson Street 
VIRGINIA 
ARLINGTON 
Key Electronics, Inc. 
126 South Wayne Street 
WASHINGTON 
SEATTLE 
Seattie Radio Supply, Inc, 
2117 Second Avenue 
WISCONSIN 
MADISON 
Hi-Fi Corner 
401 State Street 
pyrene — Inc, 
900 South 
MILWAUKEE 
Hi-Fi Cen 
4236 West t Capitol Drive 
Netzow’s 
2630 North Downer Avenue 


Careful selection of reliable qualified dealers is a slow 
process . . - so please bear with us if your area has not 


been covered. Thank you. 


Service Plans & the Dealer 
(Continued from page 61) 
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bank. The 30,000 customers who now 
subscribe to the Morris Plan charge- 
account system are expected to form 
the nucleus of the customers for the 
firm’s new Home Service Plan. 

Since all calls for service will have 
to be made directly to the bank, it will 
probably eliminate the major criticism 
of dealers who participated in the 
bank’s original credit-plan program. 
The bank assumed no liability for 
credit given to card-holders who had 
exhausted their credit funds if the 
dealer had failed to get prior credit ap- 
proval on the transaction from the 
bank. Under the Home Service Plan, 
the bank will check the customer's 
credit standing before relaying the call 
on to a service contractor. 

Undoubtedly, the progress and effec- 
tiveness of the Indianapolis bank’s 
home service plan will be studied by 
banks in all parts of the country that 
are using the revolving check-credit 
system, which has become a “red hot 
item” in banking circles. Many dealers 
have been critical of these check-credit 
plans because the banks assume no 
liability when a bank credit check 
bounces. If, however, all calls for serv- 
ice are handled by a department of the 
bank, the condition of a customer’s ac- 
count could be checked before the call 
was passed on to a service contractor. 

These plans need not be inimical to 
the best interests of independent serv- 
ice, as an industry, if properly man- 
aged. Regardless of the type of plan, 
the service must be handled by a re- 
liable, competent service operator or 
contractor. The degree of the success 
these systems achieve will be deter- 
mined by the quality and character of 
the service that is provided by the 
affiliated service shops. Under consci- 
entious and alert management, such 
plans could help to create a higher de- 
gree of respect and acceptance for in- 
dependent service shops by the general 
public. 

To the independent dealer who does 
not participate in them, these service 
plans constitute a new type of compe- 
tition, aggravating the already serious 
problem of maintaining an adequate 
volume of business. 

Long-range, the dealer must find 
ways to get business against competi- 
tion with more promotional resources 
than he has. Becoming a contractor in 
a club plan is one way. Another is to 
offset losses in consumer service by 
entering the growing commercial and 
industrial electronics fields. A third 
is to develop a sales-promotion plan 
that will keep old customers and win 
new ones despite competition. 

Much as some small business opera- 
tors would like it, there is no chance 
to maintain the status quo in any type 
of business activity. A business either 
keeps moving forward or it falls be- 
hind to finally drop by the wayside 
from sheer financial exhaustion. —3}- 


ELECTRONICS WORLD 


at q.better price. Practically all ROHN 

$ are available in the finest of fin- 
Whes . . . hot-dipped galvanizing! Rely on 
the dependable name for ALL your needs 


A ROHN. .. today one of the largest 
You'll find that the. ROHN line is WWionufacturers of a complete line of this 


eiclete It gives you betier products type equipment. 


TOWERS [ 
, a 


( No. 25 the ROHN No. 


25 tower is one of the finest 
ever designed. . . a full 33% 
stronger and more durable 
than “similar sized"’ towers. 
This is achieved by amazing 
zig-zag cross bracing design 
combined with highest grade 
steel and heavy-duty steel 
side-rail tubing. This superior 


strength means that this tower 
can ordinarily be installed self- 
supporting to 50 feet or guyed 


at). 


tan 
Fold-over the no. 25, 
as well as heavy-duty No. 40 
communication tower, can be 


to 200! It is truly the finest tow- 
er of its kind for home televi- 
sion reception. 


converted into ‘‘fold-over™ 
towers for amateur use... the 
only tower of its kind. They let 


No. 6) eee ae you work “‘on the ground!"’ 
This ROHN tower features the a rm 
¢ Communications 


well-known ‘‘magic triangle’, 
the cross-bracing construction FIVE complete lines of commu- 
nication towers are available 


that is unequalled in strength 
and durability. Also available to Sell practically uny need, 
including a 130 foot true 


self-supporting, or guyed to 
heavy-duty communication 


about 150 feet. 
tower that is completely self- 
supporting and guyed models 
up to 600 feet! 
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PUS AUL TWESE ROHN DESIGNED ITEMS 


Telescoping masts —Unexcelled in design, Roof towers —Available in 10, 5 and 3 Tubing—Just what you want: 6” expanded Bases— Wide variety of roof mount bases. 
structure and strength, with several exclu- foot heights. Most of them are collapsible end with %” taper to form a solid locking Special locking feature. Also available is 
sive features! All popular sizes, heights ond for easy shipping. Ideal in use—a ROHN joint! High carbon steel. Available 5, 10 cast aluminum roof mounts and many other 
weights available. “big-seller’’. foot lengths, 1%, 14 diameter, 16 and types. 

18 gauge. 


Get the full and complete catalog from 
your ROHN representative. 


ROHN Manufacturing Company 


a 116 LIMESTONE, BELLEVUE 


eeseesee74eeseee#eneeee#eseeeeee#s* 
ROHN Manufacturing Company 
116 Limestone, Bellevue 
Peoria, Ilinois 
Pleose send me literature on full line of ROHN products. 


Firm 
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PEORIA, ILLINOIS 


State 
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maybe you've seen 
such quality before but 
never at these low prices 


STEREO COMPONENTS 


Engineered by one of the nation’s foremost 
independent phonograph manufacturers. These 
new high fidelity stereo components represent 
this firm’s vast engineering and experience. 


SONIC CUSTOM-CRAFT 
$-200 12 watt stereo, 
master control center and 
dual amplifiers. 6 watts 
= oe per channel develops 24 
watts of peak power. Frequency response, + 1.5 db 
from $0 to 15,000 cps. Total harmonic distortion, less 
than 2% at full rated output. Stereo or monophonic 
inputs. Internal audible stereo test signal for channel 
and speaker balance adjustment. 9 separate front-panel 
controls. 4, 8 and 16 ohm ouputs for single, double, 
or triple channel operation. 
audiophile net with enclosure $49.95 
SONIC CUSTOM-CRAFT 
$-100 low-priced hi-fi 10 
watt stereo, master con- 
trol center, and dual 
amplifiers. 5 watts per 
channel develops 20 watts of peak power. 50 to 15,000 
cps response with less than $% of total harmonic dis- 
tortion at full rated power. Hum and noise, 45 db 
below maximum rated power. 4 stereo or monophonic 
inputs. 8 ohm outputs for single or double operation. 
audiophile net with enclosure $34.95 
SONIC CUSTOM-CRAFT 
MODEL 19 FM-AM 
TUNER Super-sensitive 
tuner features drift-free 
automatic frequency con- 
trol performance and 3-gang tuning capacitor for 
optimum selectivity. Sensitivity-FM 5 gv for 30 db 
quieting. Total harmonic distortion at rated output, 
less than 1.5%. Selectivity bandwidth at 6 db point: 
FM. 200 ke, AM 9 ke. Frequency response, FM + 2 db 
of hasis curve, AM 20 to 9,000 cps. 
Function switch AM, FM or FM-AFC. 
audiophile net less cabinet $79.95 
MODEL 19C with handsome mahogany cabinet. 
audiophile net $99.95 
SONIC CUSTOM-CRAFT $-400 (pictured above) Qual- 
ity combination 40 watt stereo amplifier, master con- 
trol center, and transistorized preamplifier. 20 watts 
per channel delivers 80 watts of peak power. Frequency 
response, flat from 20 to 20,000 cps + 0.5 db. Less 
than 1% total harmonic distortion at full rated out- 
put. Built-in stereo test signal to adjust ehannel and 
speaker balance as well as. speaker phasing. Sonic 
Stereo Monitor, a precision meter shows when both 
channels are properly balanced. 8 inputs and 9 front 
panel controls handle any program source. 4, 8 and 16 
ohm outputs for single, double or triple channel 
operation. audiophile net with enclosure $99.95 
at your local hi-fi dealer; or write 
SONIC INDUSTRIES, INC. 


19 Wilbur Street, Lynbrook, N. Y. 


AUDAX HI-Fi SPEAKERS 
The Audax Division of Rek-O-Kut 
Company, 38-19 108th St., Corona 68, 
N. Y. is currently offering a new line 
of high-fidelity speakers which have 


been au designed by George Nel- 
son, a leading furniture and industrial 
designer. 

The new units are _ individually 
crafted from oiled walnut and finished 
on all four sides. Each model has de- 
tachable legs and a completely new 
type of speaker grille—a “three-dimen- 
sional acoustic screen.” 

The Model CA-80 houses two 8” ex- 
tended-range speakers while the Model 
CA-100 has two 10” woofers plus two 
special cone tweeters for augmenting 
high-frequency response. Both units 
are intended for bookshelf placement 
and may also be used as floor speakers. 

The enclosure measures 12”x12”"x24”. 
The decorative metallic edging serves 
as a trim between the overlapping fab- 
ric grille and the cabinet surface. For 
more complete information and prices 
on these new models, write the manu- 
facturer direct. 


STEREO BALANCE METER 

Kinematiz, Incorporated, 1616 N. 
Damen Ave., Chicago 22, Ill. has re- 
cently introduced a sound balance me- 
ter for stereophonic system applica- 
tions. 

Since the unit was designed specifi- 
cally for home use, once installed it 


requires no adjustment or manual op- 
eration. The instrument is housed in a 
natural wood enclosure and incorpo- 
rates a single, easy-to-read meter which 
is connected to the speaker output ter- 


minals. The user simply adjusts his 
volume controls until the needle is cen- 
tered. The circuit also incorporates a 
control panel with two simple volume 
controls which permit the user to make 
the two channels of his sound system 
unequal in volume to compensate for 
acoustic environmental problems or 
off-center seating arrangements. 

Cabinets in blonde, mahogany, or 
walnut finishes are available. 


STEREO AMPLIFIER KIT 

Heath Company, Benton Harbor, 
Michigan is now offering a budget- 
priced stereo amplifier kit, the Model 
SA-3. 

A high-level preamp section provides 
complete control for both channels. 
Ganged tone controls provide conven- 
ient “boost” and “cut” action for bass 
and treble while dual concentric vol- 
ume controls facilitate channel balanc- 


e 


ing. A channel reversing switch and 
speaker phasing switch permit the user 
to select his own mode of listening. 
Two separate inputs are provided for 
each channel to accomodate ceramic 
cartridge phonographs, AM-FM tuners, 
or tape recorder. 

Power output is 3 watts per channel. 
Frequency is +1 db from 50 to 20,000 
cps at 3 watts output. Each channel 
offers 4-, 8-, and 16-ohm outputs. The 
unit, when assembled in the black, 
gold-trimmed cabinet, measures 12%” 
x6%"x3%". 


“ELIPTOFLEX" ENCLOSURE 

Lafayette Radio, 165-08 Liberty Ave., 
Jamaica 33, N. Y. has introduced a new 
bookshelf enclosure designed to pro- 
mote maximum performance from any 
12” wide-range speaker or 12” woofer, 
separate tweeter, and dividing net- 
work. 

Although the design is basically that 
of “reflex” or “ported” types, this new 
enclosure incorporates two unique fea- 
tures—an elliptical port and a triangu- 
lar shaped diffracting ring mounted on 
the front of the baffle board. Accord- 
ing to the company these features 
serve to broaden the frequency re- 
sponse, improve transient response, 
and create a “lens” effect, changing 


relative particle velocities and thus 
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phase relationships so as to produce 
a smooth transition from front to rear 
radiation, 

For further information on the 
“Eliptoflex” enclosure, including full 
mechanical specifications, write the 
company direct. 


WIDE-RANGE MICROPHONE 

Tandberg of America, Inc., 8 Third 
Ave., Pelham, N. Y. is now merchandis- 
ing the new Type = 
DP4 dynamic mi- tad 
crophone made 
by Grampian 
Reproducers 
Limited of Eng- 
land. 

The DP4 is a 
high-pressure 
type unit which 
achieves uni- 
form, wide-range 
frequency re- 
sponse extending 
from 50 to 15,000 
cps. The unit weighs less than one-half 
pound and can be used as a hand-held 
or desk microphone. The holder which 
comes with the microphone can be 
easily removed when desired. The mi- 
crophone itself is 8%” long and 15.” 
in diameter. It is finished in black and 
chrome. 

The Type DP4 dynamic mike is 
ivailable in 25-ohm, 600-ohm, and 
0,000-ohm impedance models. These 
models may be selected with push- 
button or slide-switch operation. 

The U. S. distributor will supply full 
pecifications on request. 


EICO AM TUNER 

Electronic Instrument Co., Inc. 
(ZICO), 33-00 Northern Boulevard, 
Long Island City 1, N. Y. is now offer- 
ing a matching AM tuner, the HFT94, 
as a companion piece to its Model 
HFT90 FM tuner. 

Available in both kit and factory- 
wired versions, the new tuner features 
a choice of “hi-fi” wide bandpass to 
14,000 cps or narrow bandpass to 7000 
cps for weaker or distant stations; 
tuned r.f. stage for high selectivity and 
Sensitivity; pre-aligned rf. and i.f. 
coils; built-in ferrite loop; and pre- 


wired precision “eye-tronic” tuning 
with the traveling DM-70 indicator 
that contracts into an “exclamation 
igs at exact center of each chan- 
nel, : 

A high-“Q” filter eliminates 10-kc. 
whistle while reducing response by no 
more than 3 db at 9000 eps. Typical 
Sensitivity is 3uv. at 30% modulation 
for 1 volt output, 20 db signal-to-noise 
ratio. No alignment or test instru- 
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FISHER RADIO CORPORATION, 21-38 44th Drive, L.1.C.1,N. Y. 


I want to know more about FISHER Laboratory Matched TUBES! 


MAME 


STORE NAME 


(if a serviceman or Jealer) 


ADDRESS 


leading audio magazines say eee 


FINEST QUALITY 
AMPLIFIER GAN BE 
ASSEMBLED BY YOU 
NA FEW HOURS! 


crosound Ultra-Linear |! Amplifier Kits have 
astounded leading electronic exponents with 
their ease of construction and high quality per- 
formance. Quick and simple to assemble .. . no 
experience necessary. Lowers cost because you 
do it yourself! Follow the choice of experts — 
enjoy the ultimate in stereo sound, in your 
home now in a matter of hours! 


ACROSOUND ULTRA-LINEAR ll $7050 
AMPLIFIER .......-...KIT 


December 1958—AUDIO 


-to-please 
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HIGH FIDELITY MAGAZINE 
December 1958 


fanatic and 
listener,” 


; le since a 
“The constrectin tire circuit 
th the transform- 


ted on the front 


panel. A new 
employs an unusual fe 
ceptional stability . 
to build the kit is 


pIO & TV NEWS 
an October 1958 


“The steps are few and the 

companying pictorial are aor ae = 4 
follow . . . Test results... in the last and 
road important test, the amplifier sounded 
Clean and performed beautifully at all volume 


levels,” 
POPULAR ELECTRONICS 
March 1959 


Write today for FREE descriptive litera- 


ture on all Acrosound Amplifier Kits. 


ACRO PRODUCTS COMPANY 
369 Shurs Lane, Phila. 28, Pa. 


ACRO ... THE FIRST NAME IN AUDIO 
88 


ments are required to build the kit, 
according to the company. 

The HFT94, which matches the 
HFT90 FM tuner in appearance, meas- 
ures 354”x12”x 8%”. 


STEREO TURNTABLE AND ARM 
Alliance Manufacturing Company, 
Alliance, Ohio is now in production on 
an aluminum stereo turntable and 
companion stereo arm. 
The new turntable incorporates a 
statically balanced arm which en- 


tirely eliminates the need for critical 
levelling of the unit. The entire as- 
sembly can be tilted 45 degrees or 
more without interfering with accu- 
rate tracking. The turntable features 
a heavy-duty, 4-pole motor; a Teflon 
thrust bearing to provide vertical vi- 
bration damping; single-speed belt- 
drive operation; slip clutch for accu- 
rate cueing; precision ground spindle 
to reduce wow; and 8-pound anodized 
aluminum turntable. Noise level is —50 
db and wow and flutter is less than 
2%. 

The stereo arm of die-cast aluminum 
combines low mass and rigidity. Stylus 
pressure, independent of gravity, is 
adjusted by a screw-lock leaf-spring 
device. Any size cartridge can be ac- 
commodated in the arm, according to 
the company. 


PRECISE’S AM-FM TUNER 

Precise Development Corp., Ocean- 
side, N. Y. has added an AM-FM tuner 
to its line of audio equipment. 

Marketed as the “Perfecta,” the new 
instrument features an unusual dual- 
limiter circuit which has been designed 
to provide increased selectivity. FM 
coverage from 88 to 108 mc. and AM 
coverage from 500 to 1600 kc. are pro- 
vided along with variable automatic 


— 


— 


frequency control. Coupled with the 
dual-limiter circuit, the a.f.c. feature 
affords sensitive tuning, pull-in of 
weak stations, and station lock-in. An 
output meter facilitates tuning by 
providing a visual indication in both 
FM and AM modes. 

The “Perfecta” has inputs for TV 
and phono and a selector switch per- 


mits the listener to choose AM, FM, 
phono, or TV. The circuit incorporates 
cathode-follower output, Foster-Seeley 
discriminator, flywheel tuning, ferrite 
loop antenna, and three-gang variable 
capacitor. 

A white and gold front panel har- 
monizes with the charcoal grey case. 


FM TUNER FOR STEREO 

Fisher Radio Corporation, 21-21 44th 
Drive, Long Island City 1, N. Y. re- 
cently introduced its FM-100 tuner 
which has been designed with complete 
facilities for handling all types of 
stereophonic broadcasts. 

The new FM tuner is equipped with 
space and power connections on the 
chassis to accommodate the company’s 
plug-in multiplex adapter (MPX-20) 
and with two output channels enabling 
the unit to receive FM multiplex stereo 
broadcasts transmitted under the Cros- 
by system. In addition, feedthrough 
connections permit an external tuner 
to be connected to the FM-100 for 
listening to FM-AM or FM-FM stereo 
broadcasts. 

The circuitry includes the company’s 
“MicroGap” cascode r.f. stage, a 
bridge-connected mixer and oscillator, 


ee nee 


four wideband i.f. stages with limiters, 
and a wideband ratio detector. A new 
and exclusive muting control elimi- 
nates sideband response, interstation 
noise, and unwanted weak signals. 


12-WATT STEREO KIT | 

Arkay Radio Kits, Inc., 88-06 Van 
Wyck Expressway, Richmond Hill 18, 
N. Y. is marketing a 12-watt stereo am- 
plifier-preamp in kit form at a price the 
budget-minded audio fan-will welcome. 

The CS-12 will select and control all 
stereo or monophonic program mate- 
rial. It can be driven by either a cer- 
amic or crystal phono cartridge or by 
high-output tape decks, tuners, and 
other auxiliary equipment. All inputs 
are of the dual variety for rendering 
full stereo reproduction. 

Power output is 12 watts with 2¢ 
watts peak, push-pull outputs for eacl. 
channel. Frequency response is 20 to 
20,000 cps, +1 db. Speaker impedances 
of 4, 8, and 16 ohms can be handled. 

The kit comes complete with step- 
by-step instructions for easy assembly. 


SMALL SPEAKER FROM G-E 
The Audio Components Section of 
General Electric Company, Auburn, 
N. Y. is now offering a new, compact 
speaker system, the G-501, which has 
been especially designed for high-fidel- 
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ity applications where space is limited. 

Termed a “stereo-compact” speaker 
system, the G-501 will deliver a full 
range of sound despite its 22” x 13” x 9” 
bookshelf dimensions. The new system 


is based on the company’s extended- 
bass design and has a self-contained 
woofer, tweeter, and electrical cross- 
over network. 

The one-cubic-foot, two-way speaker 
system is currently being offered in 
four genuine wood veneer finishes. 


STEREO TAPE RECORDER 

Bogen-Presto Company, a division of 
The Siegler wil spose ce ods 
N. J. is now in iy ; 

vrroduction on a 
ompetitively 
‘riced, profes- | 
ional stereo. § 
nhonie tape re- | 
order that can 

e instantly con- 

erted from one- 

alf inch to one- 
uarter inch tape. 

The Model 850 
s a three-track, 

»ne-half-inch 
tape version of the firm’s Presto 800 
series. It is equipped with three Presto 
\-908 amplifiers and is available con- 

le mounted, in portable cases, or un- 
mounted for rack installation. 

With a guaranteed speed accuracy 
of +3 seconds per 30 minutes, the tape 
recorder at maximum speed will re- 
wind a 10%” diameter reel in about 55 
seconds. Three erase heads permit in- 
dividual track erasing. Frequency re- 
sponse extends from 40 to 15,000 cps, 
flutter is below .15%, and signal-to- 
noise ratio is —55 db. 


AUDIO CATALOGUES 


JENSEN SPEAKER CATALOGUE 

Jensen Mfg. Co., 6601 S. Laramie St., 
Chicago 38, Ill. has issued a 16-page 
catalogue which fully illustrates and 
describes its line of high-fidelity loud- 
speaker systems for mono and stereo. 

Complete specifications on the new 
tube-vented “Bass-Superflex’’ enclo- 
sures with ‘Flair’ line styling, for 
high-compliance “Flexair”’ woofers are 
included. “Stereo Director” units are 
also covered in some detail along with 
monophonic and “Stereo Director” kits 
for those who wish to build their own 
cabinets or built-in speaker systems. 

Copies of Catalogue 165-C are avail- 
able without charge from the manu- 


facturer. —0- 
September, 1959 
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Model RRL-12 12” 3-Speaker RRL System 


to below 40 cps! 
22%" © 12 V4" © 10%" deep. Model ERL-8 8” 3-Speaker RRL System 


From $95.50 unfinished, 
MODEL S-80 

Excellent wide-range 
response froma 

system measuring only 
219%," @ 1142” 2 94" deep. 
From $56.95 unfinished. 
ALL THREE MODELS 
finished on four sides 

for use as highboy or 
lowboy. Beautiful 

oiled walnut finish 

for RRL-12 and ERL-8 
in addition to mahogany, 
walnut and limed oak ; 
8-80 in mahogany, 
walnut and fruitwood. 


Model 8-80 8 2-Way High Efficiency System 
Furniture courtcay of Smilow-Thielle Corp. 


WRITE FOR FREE LITERATURE, DESK S-5 UNIVERSITY LOUDSPEAKERS, INC. WHITE PLAINS, N. Y- 
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NEW FRom <a 


DYNAMIC TRANSISTOR 
CHECKER, 


ii 
DYNAMICALLY CHECKS WIDE RANGE OF TRAN- 
SISTOR TYPES EITHER “IN OR OUT” OF CIRCUIT! 


This new low-cost checker uses an entirely new approach 
but a proven pyNAmic principle for checking transistors, 

safely tests pnp and NPN transistors either “‘in or out’’ 
of the circuit. Covers wide range of types: small signal 
including “drift” types, medium power; and power 
types. Provides positive check for “‘opens,” shorts, and 
gain—condition indicated by means of a visual indicator 
plus jacks for meter or scope, Also provides GO-NO-GO test 
at practical currents—and permits matching of similar 
transistor types. No set-up required—no further leakage 
tests necessary. Model 100 is compact, hghtweight, com- 
plete, and ready-to-use . . . helps you cash-in on the big 
profits in the fast growing transistorized equipment 
servicing field! 


MODEL 100—Wired and factory tested . . . : $19.95 NET 


NEW FROM sBe 
LOW COST, COMPLETE 
TUBE TESTER 


MODEL 78 


GRID CIRCUIT and TUBE MERIT TESTER 


Complete test coverage of all modern TV tube types as 
well as all heater type radio tubes including hybrid 
types, using only 5 sockets. Incorporates patented Seco 
GRID CIRCUIT TEST plus a reliable CATHODE EMISSION test 
using new low impedance low test voltage circuit—also 
checks filament continuity and provides open element 
test. One easy-to-read meter indicates results for both 
Grid Circuit and Tube Merit Tests. Two-stage pc amphz- 
fier isolatés méter from tube under test to protect meter— 
and makes it possible to achieve a wide range of load 
currents and test conditions. Complete with portable 
carrying case, pin straighteners, and flip-chart for quick 


set-up data. 
MODEL 78—Wired and factory tested . . . $69.50 NET 


outstanding reliability, accuracy 
Provides 3 important tests: amplifier 
types tested for gain by Dynamic 
Mutual Conductance method—power 
types tested for cathode current by 
Cathode Emission method—all types 
tested for shorts and grid error by 
Grid Circuit Test developed and 
patented by Seco. Dynamic Mutual 
Conductance Test pre-wired to elim- 
inate elaborate set-up. Cathode Emis- 
sion Test done by free point pin- 
selector method—will not be obsoieted. 
Completely self-contained in portable 
carrying case. 

MODEL 107—Wired and factory tested $139.50 NET 


positive, on-the-spot check 
of horizontal output current! 


This new, low-cost current checker 
provides simple means for making a 
positive on-the-spot check of TV hori- 
zontal circuits. Can be placed into the 
circuit in seconds—no unsoldering of 
circuit wiring—immediately indicates 
whether horizontal tube cathode cur- 
rent is within manufacturer’s recom- 
mended limits. Valuable as a fast, 
accurate indicating device when‘ad- 
justing horizontal drive and linearity. 
Eliminates one of the most common 
causes of callbacks. Compact, inex- 
pensive, easy to use- 

MODEL HC-6-—Wired and factory tested $12.95 NET 


ef 


fast check of critical 
“control grid” conditions 


Model GCT-8 checks “control grid” 
condition of vacuum tubes faster, 
more accurately than any other tester! 
As many as eleven simultaneous 
checks—automatically! Quickly spots 
grid errors and leakage—stops guess- 
ing, substitution checking, and costly 
rechecks. Electron-Eye tube indicates 
faults at a glance. Truly portable. 
The perfect companion to any tester 
that employs only conventional gas 
and shorts test. Carry it on all calls. 

MODEL GCT-8 Complete kit . . . SI9.95 NET 


MODEL GCT-8 Wired and tested , $29.95 NET 


r 


OUTSTANDING RELIABILITY—TOP DOLLAR VALUE! 


SECO MANUFACTURING CO. 
5015 Penn Ave. So., Minneapolis, Minn. 


eee wen em ande ana 


C Three Tube D tn-Cireuit 
Testers Current 
OVtTvM i) po by we NAME 
1 Timaiser Checker C1 Battay ADDRESS 
Eliminator 
Sold Only Thru Electronics Parts Distributors ciTY 


ZONE__STATE 
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Mac's Service Shop 
(Continued from page 60) 


There’s no use getting mad at him. We 
really ought to be mad at ourselves 
and I’m just as guilty as the rest. You 
know how we felt when a fellow 
brought in a whole basket of tubes out 
of his TV set for us to test. We re- 
sented it. We felt it was pretty much 
a waste of time—both his and ours— 
for we knew from experience indis- 
criminate testing of tubes is a most 
inefficient way to locate trouble. We 
also knew that a tube tester cannot be 
relied on to spot certain tube defects. 
This feeling showed in our attitude. 
The customer was made to feel he was 
imposing on us. Some technicians be- 
gan making a small charge to test 
tubes. 

“We forgot the lesson of the filling 
stations. For many years they have 
been multiplying and thriving while 
offering a whole list of free commodi- 
ties and services: free air; free water; 
free checks of radiator, battery, and 
oil level; free tire inflation; free wind- 
shield cleaning; etc. All of these serv- 
ices consume time; and some of them, 
such as purchasing and maintaining an 
air-compressor, represents a consider- 
able outlay of cash; yet all service sta- 
tions gladly and cheerfully provide the 
services. Obviously it pays to do so. 

“And it paid us to check tubes cheer- 
fully without charge, too, no matter 
what anyone says to the contrary. 
Tubes are among the most profitable 
items a technician sells. Still more im- 
portant is the contact that testing 
tubes provides with the customer. If 
no bad tubes are found, almost invari- 
ably we get the service job. Where we 
missed the boat was by not keeping 
this lucrative tube business for our- 
selves by being eager to test tubes free 
and possibly by setting up a do-it- 
yourself tester right in the shop.” 

“Do you think the drugstore testers 
will really hurt us?” 

“Sure they will. Let’s not kid our- 
selves about that. People go there and 
buy a lot of new tubes to replace the 
old ones that test marginal. When this 
does not restore the set to operation, 
we get it for repair; but we’ve already 
lost the profit on replacing the weak 
tubes?” 

“Do you think the average customer 
can do a good job of testing his own 
tubes ?” 

“No, at least not the kind of job we 
do in which we test for emission, gas, 
leakage, noise, loose elements, and 
mutual conductance. The do-it-your- 
self testers vary considerably in their 
complexity; but, in general, the more 
automatic they are the less thorough 
is the test; and the greater the number 
of tests provided, the more complex 
the tester and the greater chance for 
error by an inexperienced operator. A 
school teacher was here just yester- 
day to have some tubes checked. She 
admitted rather shamefacedly that she 
had just come from a drugstore tester 


ELECTRONICS WORLD 


that showed four bad tubes out of 

nine; but she was a little dubious and ’ L i G q INJTEN N A 
wanted me to test them. None of the - 

tubes was bad.” Vl 4 

“Crooked tester, huh?” 

“Not necessarily. She may have set € U T L a T S 
it up wrong. The point is that if she 
had depended on her own testing she 
would have bought four new tubes she 
didn’t need.” 

“What can we do to fight the drug- 
store testers?” 

“For one thing we can do an about- 
face and persuade the customer we 
want to have him bring his tubes to 
our shop to be tested. I intend to set 
up a do-it-yourself tester out here in 
the office and put a sign on the door 
reading: Test Your Own Tubes Free— 
Help If You Need It. That do-it-your- 
self enthusiasm goes just so far. Super- 
markets know this. They let you push 
your cart around and select your own 
groceries, but then they provide a boy 
to carry the groceries out and put 
them in your car. I think women es- 
pecially will let us do the testing. 

“Another thing: let’s replace every 
tube that does not come up into the 
green in every set we service, no mat- : 
ter what was wrong with the receiver. The New Plug-in TV and FM Outlet 
That is what the customer will do if he % - 4 - ” 
takes the tubes to the drugstore; so 
let’s provide him with fully guaranteed With a Built-In Isolation Network 
standard brand tubes.” 

“Check and double-check!” Barney JERROLD’Snew PLUG-INtenna 
said with mounting enthusiasm. “I was 
feeling pretty low when I came out of Cutlet is the only TV-FM out- 
the drugstore, but I feel lots better , P we 
now. We'll give them a real scrap for let that combines a “tap-off 
the tube business.” —0- .-.and a plug-in receptacle 


«+-in a single unit! Each 


HARVEY RADIO OPENS 
PROFESSIONAL AUDIO ROOM PLUG-INtenna Outlet has a 
AS A TAP-OFF UNIT 


ESIGNED pri ily t ilt-in i ti twork ti 
primarily to serve the needs built-in isolation network that AND A PLUG-IN ma ruem 


of broadcast and recording engineers, * i , 
a new operating display of professional provides 20 db isolation be- RECEPTACLE! RECEPTACLE! 


audi i t has bee i . 
se Tear ernie oP Ens, | twoen receivers... allows USIEST WSTALLATON FOR FS 
OR SURFACE MOUNTING! 


as the Professional Audio Room, the . 
display will be maintained on a perma- outlets to be used with | or Quick-connecting JERROLD PLUG-INtenna 


nent basis, with new items being added many TV or FM receivers! Outlets with Serrated Washers require 
— obsolete ones replaced as the art : no wire stripping... no soldering... 
advances. onniection 

On exhibit and in operation are such ees ae 


diverse items as Ampex professional ° 

diverse items as Ampex professional | QR BETTER RECEPTION ON ONE OR MANY RECEIVERS: 

tors, the new Fairchild stereo limiter and 1. In strong signal areas with outside antenna, use 

a Pultec = ets mi- PLUG-INtenna Outlets alone. 

eae oi ea “— “30 2. In strong areas with attic antenna, use PLUG-INtenna 

Outlets with Jerrold Model HSA-46 Amplifier. 

3. In semi-fringe or fringe areas with outside antenna, 

use outlets with Jerrold Model HSA-46 Amplifier. 


SURFACE MOUNTING FLUSH MOUNTING THE PERMA-GRIP PLUG 
OUTLET HS-135 on OUTLET HS-140 attaches to lead, with- 
complete with plug fees] complete with plug out stripping or solder- 


ete 5] 95 ond hard- es 99 45 and hard- ing... cannot be plugs 
fem — ’ — ged into AC outlets! 


IVT (or Penton avpcations, write for lerld Techical Reporter 
IAP ELECTRONICS CORPORATION 


AMAA Distributor Sales Division 
Dept. PD 175, The Jerrold Building © Philadelphia 32, Pa. 


Jerrold Electronics Corp., Ltd., Toronto, Canada 
Export Representative, CBS International, N.Y. 22, N.Y. 
“My husband tried everything to i 
working.” sis LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 
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knight-kits° make the Big News... 


A PRODUCT OF ALLIED RADIO 


ALLIED’S 


See these and scores of other great knight-kits 


eeeeeeeeeeese 


Y-T 
plific 


Y-731 Deluxe FM-AM Stereo Hi-Fi : Y-712 Custom Superhet Citizen's Y-608 Lab AC VTVM with Auto- 
Tuner (Multiplex add-in)... $87.50 + Band Transceiver... matic Range Selection. .... $99.50 


only $5 down only $5 down only $5 down 


Y-611 Lab OC 
Scope with Trig- 
gered Sweep and 
Plug-in Vertical 
Preamps (less 


Preamps) $285.00 . sy R-1 
Y-773 Super-Value 20-Watt ; T-400 400-Watt Transmitter (AM and : 

nly $10 down ° tion 

only $ Stereo Hi-Fi Amplifier .$44.50 SSB add-ins available). ._... $395 .00 buil 


only $2 down only $10 down 


¥-708 1000 Ohm/Volt > 6-30 Amateur Grid Dip: Y-711 Ammeter-Voltmeter for 
Pocket Volt-Ohm-Milli- : Meter (1.5-300 mc).. $22.95 ; Cars and Boats 


ammeter.... ......$9.95 only $2 down 


there’s a money-saving knight-kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 


NEW LOWEST TERMS HI-FI KITS HOBBYIST KITS - INSTRUMENT KITS 


own (or less) Stereo Deluxe Preamp “Span-Master’’ Receiver DC VTVM 
to $200; uP 60-Watt Stereo Amplifier ‘“Space-Spanner” Receiver Volt-Ohm-Milliammeters 


Only $5 d 


on orders UP Fast Stereo Control “Ranger” Radios ; 5” Oscilloscopes 
24 months to pay: - 25-Watt Amplifier “Ocean Hopper” Radio Tube Checkers 
to2e eno red tape- __ 18-Watt Amplifier Clock-Ratio RF Signal Generator 
handling— 12-Watt Amplifier Radio-Intercom Signal Tracer | See 
FM-AM Tuner 5-Transistor Portable ee 


FM Tuner 2-Transistor Pocket Set 
Speaker Systems 2-Way Intercom 
and others Electronic 


the Best News in electronic kits for 1960 


SAVE UP TO 50% 


BUILD THE BEST 


Y-774 Deluxe 40-Watt Stereo Am- 
plifier (with Center Channel). . $79.50 


only $5 down 


R-100 Amateur Communica- 
tions Receiver (Hi-gain, with 
built-in Q-Multiplier) . .$104.50 


only $5 down 


Y-713 Citizen's Band 
Transceiver. $39.95 


only $2 down 


SEE THEM HERE 


AMATEUR KITS 
)-Watt Transmitter 
f-Powered VFO 
ke Crystal Calibrator 


‘ode Practice Oscillator 


only knight-kits have 


-complex wiring...all parts are top premium 
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with the ©xclusive knight-kit 


MONEY-BAcK GUARANTEE 


K a 
ae eee are an exclusive prod 
GHT-KIT meets or exceeds 


uct of Allied Radio. 
‘Ons, or we refund your money in full 


Published Specifica- 


NII onaCenNeOOMpaannaR 


“CONVENIENCE ENGINEERING’ 
for easiest building...no previous 
electronic experience needed 


Exclusive in Knights-Kits, “convenience engineering” 
means special attention to every detail: resistors 

are carded and numbered for easy selection...all 
parts and hardware are packaged in clear plastic 
bags for easy identification...wire is precut, 
stripped, tinned and color-coded to save time... 
special printed circuitry is used to eliminate 


quality...you get everything—even the solder! 
Finally, Knight-Kit instructions are clear as 
crystal; step-by-step procedure and wall-sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 


enjoyment of the superior performance 


designed into your Knight-Kit. 


FREE send for the value-packed 
1960 ALLIED CATALOG 


' Write for the 1960 ALLIED Catalog featuring the 
‘complete KNIGHT-KIT line—see the big news in 
electronic kits—get this leading Buying Guide for 
everything in Electronics. Send for your FREE copy. 


Fis Giles Ghaces catia teem creme came ees eas canes Gees ens cum Gu Game came came cman clue eee ND EE 


ALLIED RADIO CORP., Dept. 161-J9 
100 N. Western Ave., Chicago 80, Ill. 


CO Send FREE 1960 ALLIED Catalog 


Name. 


Address 


City. Zone___State 
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& Fig. 1. 


Fig. 4. Hum on the horizontal-sweep signal. 
Moving spikes interrupt the sine wave faintly. 


Fairly light 60-cps hum superimposed 
on video signal. as it appears on the scope. 


Fig. 2. A weak sine wave with superimposed 
spikes is typical of heater-cathode leakage. 


The Aspects of Hum 


Fig. 5. Unstable waveform obtained by tapping 
tube with intermittent heater-cathode leakage. 


Some hum effects are not obvious, and most are hard 


By ROBERT GARY 


“There’s a buzzing sound in my TV 

set.” “My record player hums.” 
These and many similar complaints tell 
the service technician that once again 
he has to deal with some sort of hum 
problem. Because hum occurs not 
only in TV sets but in AM broadcast, 
FM, and hi-fi equipment as well, the 
symptom should be classified according 
to its type and origin. However, before 
we can decide what kind of hum it is 
and from what part of the equipment 
it originates, we have to track it down 
in the set. We must determine the 
point at which the hum signal enters 
the circuit, in other words, before we 
deal with the reason for its entering 
at that point. 

All hum is a type of interference. It 
is caused by a low-frequency signal en- 
tering the system chain somewhere and 
being progressively amplified until the 
hum becomes apparent either on the 
TV screen or through a loudspeaker. 
Hum is not usually due to a short cir- 
cuit or a weak tube, nor does it occur 
if the “B+” or filament power is miss- 
ing. In equipment that has previously 
operated without trouble, the appear- 
ance of hum indicates the failure of 
some component in such a way that it 
does not prevent the set from operat- 
ing altogether. This component may 
be a wire, a tube, a capacitor, or any 
defective part. Newly built kits or 
combinations of separate hi-fi com- 
ponents are often subject to hum due 
to insufficient or improper grounding. 
For this reason it is worthwhile to 
check and double-check all ground 
connections in hi-fi systems before try- 
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‘| GET a dark bar across the screen.” 


ing to determine the exact source of 
the hum. 


Which Type of Hum? 


To determine the type of hum and 
its point of entry, an oscilloscope is in- 
valuable. Since hum is low in frequen- 
cy, nearly any aigh-gain instrument 
will do. It should first be synchronized 
to the 60-cps line voltage. The first 
thing to determine is the exact nature 
of the hum, since this will give a clue 
to its origin. The most frequent types 
of hum signals are the 60-cps sine 
waves due to line voltage, the 120-cps 
ripple due to full-wave rectifiers, and, 
in the case of TV sets, the 60-cps saw- 
tooth or sync-pulse signals. By locking 
scope sync to the a.c. line or using 
heater voltage for comparison, the na- 
ture of the hum signal can be checked. 

First connect the scope probe to the 
output of the stage immediately pre- 
ceding the point where we already 
know the symptom exists. If the hum 
is visible on the screen of a TV set, for 
example, the scope is connected to the 
plate of the video amplifier. In the case 
of audible hum, connect to the plate of 
the audio-output stage. By comparing 
its frequency with the 60-cps filament 
voltage, it is possible to determine at 
once if the hum is 60 cps or 120 cps. 
A typical case of 60-cps video hum, as 
it appears on the TV screen, is shown 
in Fig. 6. 

When the scope is connected to the 
video amplifier, it will become ap- 
parent that the video signal has a 
“peak-and-valley” pattern superim- 
posed on each field. Since the field fre- 
quency is 60 cps, the scope picture 


to track down. A scope provides quick recognition. 


shows that the interfering hum signal 
must be 60 cps. This is also clear from 
the TV screen, since 120-cps hum in- 
terference would produce two dark 
bars on the screen. (Note, however, 
that what may look like two dark bars, 
one at the top of the raster and one at 
the bottom, may actually be one bar 
that is split up. Rotate the vertical- 
hold control, making the bar or bars 
roll, to check this.) Fig. 1 shows how 
light 60-cps interference appears su- 
perimposed on the video signal. 
Where hum is found in the sound, 
the scope picture will tell not only its 
frequency but also its waveshape. The 
waveshape may be an invaluable clue 
as to the source of the interference 
and should, therefore, be carefully 
noted. Basically the 120-cps interfer- 
ence is almost invariably a clipped 
sine wave, since it originates at the 
full-wave rectifier—if one is present. 
The 60-cps interference can be a sine 
wave, a saw-tooth, or some other 
shape. The saw-tooth would originate 
at the vertical-sweep circuit of the TV 
set. If the pulse shows any similarity 
to the vertical synchronizing and 
blanking pulse, then that is the most 
likely source, but sometimes the inter- 
ference consists of a weak sine wave 
with sharp and irregular spikes riding 
over it. This may be due to interfer- 
ence from a fluorescent or neon light 
system or, occasionally, to interference 
from a high-voltage power-line trans- 
former. Fig. 2 shows a typical 60-cps 
sine wave interference which was 
caused by heater-to-cathode leakage. 
This is quite different from some of the 
60-cps signals found due to poor 
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grounding. One such is shown in Fig. 
3. 


60-cps Sine-Wave Hum 


If it has been determined that the 
hum is a 60-cps sine wave, then the 
possible causes can be enumerated 
quickly. If the equipment uses a full- 
wave rectifier, the 60-cps sine-wave 
hum cannot be attributed to the “B+,” 
but if either a single diode or a half- 
wave voltage-doubler circuit is used, 
the “B+” will contain some 60-cps 
ripple that could cause the hum. The 
simplest way to check if the hum is due 
to insufficient filtering of the power 
supply is to temporarily connect a 
large electrolytic capacitor across each 
bus from the supply in turn. Be sure to 
use a capacitor having a high enough 
voltage rating and connect the nega- 
tive and positive terminals to the cor- 
rect points in the set. 

In many receivers which use half- 
wave rectifiers and voltage-doubler cir- 
cuits, the chassis is not the ground for 
the “B” supply and the correct tie- 
points in the set must be located before 
the capacitor is connected. If it is de- 
termined by this method that the hum 
is not due to the “B” supply, the most 
likely culprit will be the filament 
circuit. 

Leakage from the heater to the cath- 
ode inside a tube occurs occasionally 
and can appear either as a permanent 
defect or else as an intermittent after 
warm-up or when the set is vibrated. 
This intermittent condition is due to 
the filament wire sagging after warm- 
up and tending to touch the cathode 
structure. For the permanent defect, 
tube replacement is the simplest 
remedy. If the hum occurs in only one 
section of a TV set, only the tubes in 
that portion need be suspected. A typi- 
cal case of hum superimposed on the 
horizontal-sweep signal is shown in 
Fig. 4. This will cause a “waxy” edge 
and some distortion on the TV screen. 

Frequently heater-to-cathode leak- 
age is found in the tuner or i.f. stages 
and appears both in the sound and on 
the screen. In this case it is quickest 
to start replacing the last if. stage 
and, if no change appears, to go back 
step-by-step to the tuner until the de- 
fective tube is found. Intermittent 
heater-to-cathode leakage is usually 
found simply by tapping each tube in 
turn. If the scope is connected to the 
second detector and the defective icf. 
stage is tapped, a trace like that of Fig. 
5 will appear. 

In addition to tube failure, the fila- 
ment voltage is, in rare cases, coupled 
to the grid of a stage either by acci- 
dental contact or by magnetic pickup. 
Long grid wires which pass close to 
a.c. wires can pick up enough 60-cps 
signal to cause noticeable hum. Lead 
dressing and visual inspection of all 
filament and a.c. wires in the set usual- 
ly take care of this type of defect. 

Another cause of 60-cps sine-wave 
hum is very often poor grounding. In 
the case of poor grounding the hum 
voltage usually looks like Fig. 3, being 
a ragged rather than a smooth sine 
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wave. This type of defect is some- 
times the most exasperating since it is 
quite difficult, in a crowded set, to de- 
termine the quality of all ground 
points. Many experienced technicians 
simply use a heavy soldering iron and 
heat up all ground points in the set. 
Before doing this, however, one should 
check whether the set has a resistor- 
and-capacitor combination going from 
the a.c. ground to the chassis and 
whether or not this network is de- 
fective. 

Often the hum is caused by an un- 
grounded outer conductor or a shielded 
lead and resultant grid pickup. Simi- 
larly, if the grid return of an amplifier 
is not properly grounded, hum pickup 
can occur. This is often the case in 
audio equipment where a large grid re- 
sistor is used and a lead breaks off or 
where the resistor itself opens up. 

Still another, although rarer, type 
of 60-cps hum can occur. This is 
usually found in audio equipment or in 
home-built electronic gear and orig- 
inates with the power transformer. 
Magnetic pickup due to the field set 
up by the transformer is the problem. 
We know of several such cases that oc- 
curred in home-designed oscilloscopes 
where the power transformer was 
mounted under the CRT socket. When 
the transformer was remounted the 
hum was substantially reduced. Rout- 
ing grid leads over or close to the pow- 
er transformer can cause suffic‘ent 
pickup to be audible or visible, even if 
the leads are shielded. The shielding 
protects against electrostatic but not 
against magnetic fields. 

A very rare defect would be the 
opening of the copper band which goes 
around most transformers or the loss 
of a ground connection to the electro- 
static shield which is used inside some 
of the more expensive transformers in 
hi-fi gear. Occasionally the hum is 
mechanical, resulting from vibration 
of the laminations in the transformer 
itself. The mounting bolts should be 
tightened and, in extreme cases, the 
laminations can be re-sealed. 


120-cps Hum 


Hum at 120-cps is quite frequent but 
relatively simple to troubleshoot. Its 
presence is confirmed by the picture on 
the screen or the scope and, once di- 
agnosed, the procedure for connecting 
a capacitor across the various “B+” 
and “B—” points is sufficient to locate 
the defect. Among the various “B+” 
connections, the decoupled and sepa- 
rately filtered points, such as the i-f. 
“B+,” should not be neglected. In 
many TV sets, the i.f. “B+” is obtained 
by passing a higher d.c. voltage through 
the audio-output stage, and separate 
filtering is then provided at the cath- 
ode of that stage. Be sure to check that 
point carefully. 

Such 120-cps hum could also be due 
to poor filtering in the negative supply. 
Many of the older TV receivers used a 
separate system of bleeder resistors 
and filter capacitors to provide various 
negative voltages for grid bias and 
other purposes. If one of these electro- 


lytic capacitors has dried up and a fair 
amount of 120-cps ripple exists on the 
negative bus, this could modulate the 
grid sufficiently to produce annoying 
hum. In bypassing each bias point with 
a good electrolytic capacitor, the cor- 
rect polarity must be observed. ‘The 
outer portion of an electrolytic is al- 
ways negative. 

A much rarer source of 120-cps in- 
terference is pickup from the full-wave 
rectifier. This can occur where a long 
grid lead passes close to the cathode 
of the rectifier or, in sets where a filter 
choke is used, where magnetic pickup 


from the choke is involved. In general, 


however, it is safe to assume that 120- 
eps hum is more likely due to poor 
filters. 


Miscellaneous Hum 


We must also consider 60-cps hum 
that is not in the nature of a sine wave. 
In TV receivers, this usually takes the 
form of audio buzzing: a low-frequen- 
cy, rasping noise. In other equipment, 
such varied causes as_ interference 
from fluorescent fixtures, neon signs, 
and power-line equipment can be found 
to produce this symptom. 

Audio buzzing in TV receivers is 
easily identified by connecting the 
scope to the grid of the output stage 
and observing the interfering sig- 
nal. To make sure that this buzz is 
not caused by pickup from the vertical- 
sweep circuit, the vertica! saw-tooth 
oscillator tube can be removed. If the 
buzzing persists, it is probably due to 
vertical-syne pulses passing into the 
audio section. The first step should be 
to carefully re-align the FM detector 
transformer. If this does not correct 
the trouble, re-alignment of the entire 
sound channel and eventually the en- 
tire i.f. section, if necessary, is indi- 
cated. 

In some intercarrier receivers, sync 
buzz is often very difficult to eliminate, 
and special care should be taken in 
aligning the sound if. traps, 4.5-mc. 
coils, and the FM detector itself. Oc- 
casionally, this type of buzz is made 
worse by grid clipping in one of the 
video amplifiers. Be sure to check the 
operation of the video amplifier as well 
as the a.g.c. voltage with the scope. 
Poor filtering of the a.g.c. bias could 
be responsible. As a last resort, sync 
buzz can be minimized by inserting a 
100-uzf. capacitor in series with the 

(Continued on page 106) 


Fig. 6. A case of 60-cps video hum 
as it appears in a television picture. 
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SHIPPED ON APPROVAL ~~ 


an IN-CIRCUIT CONDENSER TESTER THAT DOES THE WHOLE JOB! 


IN-CIRCUIT CONDENSER TESTER 


The CT-1 actually steps in and takes over where all other in-circuit condensers fail. The ingenious 
application of a dual bridge principle gives the CT-1 a tremendous range of operation ... and makes 
it an absolute ‘must’ for every serviceman. 


in-circuit checks: out-of-circuit checks: 


“ Quality of over 80% of all condensers even with cir- “ Quality of 100% of all condensers ... (This includes 
cuit shunt resistance ... (This includes leakage, leakage, shorts, opens and intermittents) 

fe shorts, opens, intermittents) ” Value of all condensers from 50 mmfd. to .5 mfd. 
Value of all condensers from 200 mmfd., to .5 mfd. ” Quality of all electrolytic condensers (the ability to 

“ Quality of all electrolytic condensers (the ability to hold a charge) 
held a charge) aS ‘ ” High resistance leakage up to 300 megohms 
Transformer, socket and wiring leakage capacity ~ New or unknown condensers . . . transformer, socket, 

component and wiring leakage capacity 


OUTSTANDING FEATURES WHY THE CT-1 SURPASSES 
® Ultra-sensitive 2 tube drift-free circuitry ALL OTHERS IN THE FIELD 


© Multi-color direct scale readings for both qual- Model CT-1 — 
ity and value... in-circuit or gut-of-circuit [Leakage | Value | Open | Short [evectroiytics| housed in 


© simultaneous readings of circuit capacity and Stecl case 


circuit resistance complete with 
test leads... 


® Built-in hi-leakage indicator sensitive to over 
300 megohms 


© Cannot damage circuit components 


® Electronic eye balance indicator for even 
greater accuracy SIZE: W-6” 


® isolated power line H-7" D-3%4" 
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FOR 10 DAY FREE 


Battery Operate 
Peak-to-Pea 


yew 
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n easy-to-buy 


pay 
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featuring the sensational new MULTI-PROBE - Patent Pending 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe @ AC-Ohms Probe 


© Lo-Cap Probe @ RF Probe 


The VT-1 is a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you 


have to cart around a maize of entangled cables, 
placed p 


saving jobs. A special holder on side of case keeps 


FUNCTIONS 
DC VOLTMETER. .. win measure D.C. down to 


lose time alternating cables or hunting for a mis- 


robe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time- 


MULTI-PROBE firmly in place ready for use. 


OUTSTANDING FEATURES 


@ Completely portable — self powered with long life 
batteries — permits use everywhere @ New advanced 


1.5 volts full scale with minimum circuit & 
and give accurate readings of scale divisions as low 
as .025 volts .. . Will measure low AGC and oscillator 
bias voltages from .1 volts or less up to 1500 voits 
with consistent laboratory accuracy on all ranges. . . 
Zero center provided for all balancing measurements 
such aS discriminator, ratio detector alignment and 
hi-fi plifier balancing. 


AC VOLTMETER |... true Peak-to-Peak 


p p circuit assures amazingly low battery 
drain @ Large 6” 100-microampere meter, many times 
more sensitive than meters used in most V.T.V.M.’s @ 
Laboratory accuracy performance — 2% of full scale 
on DC, 5% of full scale on AC @ Simplified multi-color 
easy-to-read 4-scale meter @ No heat operation assures 
rigi tability and act y @ immune to power line 
fluctuations @ Amplifier rectifier circuit with frequency 

ted attenator — a feature found only in costly 


v 
lah 


ments as low as 3 volts of any wave form including 
TV syne, defiection voltages, video pulses, distortion 
in hi-fi amplifiers, AGC and color TV gating pulses .. . 


Scale divisions are easily read down to .1 volts... 


Measures RMS at 1/20th the circuit loading of a 
V.0.M.... Unlike most other V.T.V.M.’s there is no 
loss in accuracy on the lowest AC range. 


ELECTRONIC OHMETER . . » Measures from 0 


atory instruments @ Meter completely isolated — 
practically burn-out proof @ Hand-crafted circuitry 
eliminates the service headaches of printed circuitry © 
1% resistors used for per t y @ Separat 
RF ground return for low-loss RF measurement @ Micro- 
phone type co-axial t @ Matching cover pro- 
tects instrument face — snaps on and off instantly. 


SPECIFICATIONS 


VACUUM TUBE VOLT METER 


WITH LARGE EASY-TO-READ 6” METER — 


SIZE: 
W-736" 
H-9” 
D-4%4” 


Model 
VT-1 


Model VT-1 — fully wired and 
calibrated, housed in’ hand- 
some hammertone finish steel 
case, complete with MULTI- 


PROBE.and thor- 


to 1000 megohms . . . Scale divisions are easily read 
down to .2 ohms... . Will measure resistance values 
from .2 ohms to one billion ohms . . . Will detect 
high resistance leakage in electrolytic and by-pass 
condensers. 


RF and LO-CAP MEASUREMENTS .. . 
With these extra VT-1 functions you can measure 
voltages in extremely high-impedance circuits such 
as sync and AGC pulses, driving saw tooth voltages, 
color TV gating pulses, mixer output tevels, 1.F. 
siage-by-stage gain and detector inputs. 


DC Volts — 0 to 1.5/6/30/150/300/600/1500 voits 
AC Volts (RMS and Peak-to-Peak) — 0 to 3/12/60/300/1200 volts 
Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10/100/1K/10K/ 
100K/1M 
RF — Peak reading demodulator supplied for use on all DC ranges 
Zero Center — available on all DC volt ranges with zero at mid-scale 
Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm unit: ODb- 
IMW in 600 ohms 
impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap 
Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap 
Model 


FAST-CHECK TUBE TESTER ‘: 


Simply set two controls . . . insert tube . . . and press quality button to test 
any of over 700 tube types completely, accurately . . . IN JUST SECONDS! 


Over 20,000 servicemen are now usin i i 

r 20,006 _Now using the FAST-CHECK in their every day work and a i 

Gy Solliits nate tebae elie same ane ot ce wag] call-backs and ieeesenite: their ae ona 
i ort. See fo i i 

chose the FAST-CHECK above all other tube testers. ee ee 


PICTURE TUBE TESTA 
ESTADAPTER RANGE OF OPERATION 


INCLUDED WITH FAST-CHECK » Cheeks quality of 

Enables ality of over 700 tubes types, employi i 

picture ang game proven dynamic cathode emission test, This rr aon Rhoand on 

the new short-neck 110 TV tubes, auto 12 plateven’| a aan agrees ply on gg 
D J ~ ubes. S, magi 

degree type) for cathode regulators, special purpose hi-fi tubes and even Zelen taten, 

emission, shorts and life ~ Checks for inter-element shorts and leakage. % 

expectancy ... also to reju- ~ Checks for gas content. 

venate weak picture tubes. w Checks for life-expectancy. 


SPECIFICATIONS 


@ No time consuming multiple switching onl i i i 
“ t - +. only two settings are required i 
and bow py wen eagpnongg hS.., 3 te fa getonne yy ve me . tube eg sega 700 go yo 
G ¢ over. I e added without costly roll chart replace t 
tion of multi-section tubes and if only one section is defectiv ilt “Bad” on the meter seate 
¢ e the tube will “Bad” 
mount’ at wan stares Ae" baat eter Te ine ee Seats wenadie SP nea a 
ane! © Lorgs r is the most sensitive available, ye a 
Rretectnd esinst zccidental burn-out © Special soale on, meter for low current tubes 's” Compensation or 
%6 50 vs ser Ronde © Leng teadinn amieed atemiawen Lenton gas and short jewel indicators e Line isolated — 
Net e The Fast-Check positively cannot become obsolete . . . circuitry is engineered t 
° all future tube types as they come out. New tube listings are furnished periodically att ys 


TIME PAYMENT PLAN 


th SS ee ANIC 
ENTURY ELECTRONICS CO., INC. 
CHECK. INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. a divorce 
Model CT-1 In-Circuit Condenser Tester.......---- $34 


rush i ments checked for a 10 day t ako! 
-50 a on tne eat within 10 days and the monthly instaliments as shown 
$3.50 within 10 days. Balance $5 monthly for S megley 
Model SRT-1 In-Circuit Rectifier 
days. Balance $5 


ough instruction 
manual covering 
all the applica- 
tions in detail. 


gece eae 


SIZE: W-14%" H-11¥%4" 


Model FC-2 — housed in hand- 
rubbed oak carryi ca: com- 
plete with CRT pe er = 


— NO FINANCING CHARGES 


CONVENIENT 
ALL CENTURY on 
INSTRUMENTS ARE || Cc 
GUARANTEED FOR 

ONE FULL Io 


The extremely low | TC] 
nace i 
i 


he sé 


; ithi nd there is no | 
YEAR 1 will return the instruments within 10 ad + Bogan FINANCING | 
$4.50 within 10 


the down payment } 
completely satisfied | will Teovttood there will be NO INTERES 
Model TT-2 Transistor Tester... .. 


further igation. 

50 within 10 days. 
pene vT-1 Vacuum Tube Volt Meter 
1 _] $7a'So within 10 a 
Model FC-2 Fast-Check Tube EO 
C] $14.50 within 10 days. Balance $11 monthly 
Prices Net F.O.B. Mineola, N. Y. 
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ALL-NEW , 


UTAR 


dual-diameter 
speakers 


» »- Never before such concentrated power! The 
secret is in Utah’s brand new dual-diameter 
magnetic circuitry and dynamic Uni-coils. 
By ingeniously combining two magnetic 
material structures into one, Utah has pro- 
duced the greatest power per pound in a 
loud-speaker since the advent of Alnico V. 
See the all new Utah speakers now — 8” full 
range model D8LA and 12” full range model 
D12LA—they’re as “hot” as a Jet Airliner! 
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Utah Radio & Electronic Corp., Huntington, Ind. 


Transatlantic TV via Phone Cable 


News film taken in London shown to U.S. viewers just 
a little over 2 hours later in experimental telecast. 


HE ERA of transatlantic television 

newscasting was opened recently 
with a special program on the NBC-TV 
network showing news films of Great 
Britain’s royal family a little more 
than two hours after it was taken at 
London Airport. About two minutes 
of film, including scenes of the Queen 
departing for her Canadian tour, were 
transmitted on the transatlantic tele- 
phone cable and telecast on the special 
experimental program. For U. S. view- 
ers the program originated in the 
Montreal studios of the Canadian 
Broadcasting Corp. and was fed to the 
NBC-TV network at Buffalo. 

In watching the telecast, we were 
reminded of the quality of some of 
the early movies that are being tele- 
vised. Motion was slightly jerky, and 
some of the pictures were a little 
streaky and ocassionally marred by 


Atlantic. The speed of transmission of 
each film frame is about 75 times 
faster than previous methods of send- 
ing still pictures by facsimile trans- 
mission. It is interesting to note that 
for east-to-west transmissions it will 
be possible to broadcast an item at a 
time which is earlier by the clock than 
the time at which the actual event 
occurred. 

The process employs a slow-speed 
flying-spot film scanner, the video sig- 
nal from which is used to modulate a 
carrier for transmission over the cable. 
Vestigial sideband transmission is used 
with a special form of negative-going 
amplitude modulation. The carrier frée- 
quency is 5 ke., and substantially the 
whole of the lower sideband is trans- 
mitted. At the receiving end the sig- 
nals are demodulated and used to op- 


Off-the-air photos taken from TV monitors in New York show Queen Mother and Prin- 
cess Margaret seeing Queen Elizabeth and Prince Philip off at the London Airport. 


quick black-outs. When it was con- 
sidered, however, that a good deal of 
the video information was able to be 
compressed into the narrow confines 
of a telephone cable (which would only 
handle video signals up to 4500 cps), 
the feat represented a remarkable 
technical achievement. Entire credit 
for devising the system must go to 
the BBC’s Engineering Division. The 
British General Post Office, the Ca- 
nadian Overseas Telecommunications 
Corp., and the American Telephone 
and Telegraph Co. cooperated in put- 
ting the transatlantic cable circuits at 
the disposal of the BBC for the exper- 
iments. 

The new system makes it possible to 
transmit facsimiles of newsreel se- 
quences in much less time than it 
would take to fly them across the 


erate slow-speed film telerecording 
equipment. To squeeze as much of the 
video signal into the 4500-cps band- 
width of the telephone cable it was 
necessary to: (1) restrict the horizontal 
definition to that corresponding to a 
bandwidth of 1.75 mc. in the original 
405-line television system; (2) reduce 
the number of scanning lines to 200; 
and (3) scan at the transmitting end 
every other film frame with each 
frame-scan reproduced on two adja- 
cent film frames at the receiving end. 

These measures reduced the required 
bandwidth to 450 ke. In order to re- 
duce this by a factor of 100 (to the 
4500 cps required) it was necessary 
to slow down the film as it was being 
scanned by 100 times. Hence, a half 
minute news item takes about 50 
minutes to transmit. —30-— 


Basic block diagram of the system that was employed in the experimental telecast. 
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... Build the Best 
Portable..' 


6-TRANSISTOR RADIO RA-6 


Kit $29.95 Wired $49.95 


INCLUDES F.E.T., LESS OV BATTERY 
Easy creative fun to build . . . a lifetime of 
big-set entertainment wherever you go 
designed so that even the novice can build it 
& obtain a hand prof 
& outstanding performance. American- made 
modern super-heterodyne all-transistor cir- 
cuitry, plus finest quality parts throughout, 
assure you of highest durability & stability. 
e high sensitivity & selectivi e big-set 
volume & tone quality with 4” x 6” PM speaker 
& 250 mw push-pull audio output stage e 
built-in Ferrite rod antenna for good reception 
in any location « pre-aligned RF & IF trans- 
formers « planetary vernier tuning (7:1 reduc- 
tion) for easy station selection & tuning « 
high-impedance earphone jack for private 
listening; eliminates drain of output stage 
when using earphone e« ractive tan leath- 
erette case, a handle « compact: 
82” w, 4%” h, 22” d. Only 3 Ibs. 


0-164,.776 

90-WATT CW TRANSMITTER* #720 
Kit $79.95 Wired $119.95 
“Ideal for veteran or novice’”’ — ELECTRONIC 
KITS GUIDE. “‘Top quality” — POPULAR ELEC- 
TRONICS. ‘Well designed’’— ELECTRONICS 
WORLD. 80 thru 10 meters with one-knob band- 
switching. Full ‘“‘clean’’ 90W input, 65W ex- 
ternal plate mod. Matches loads 50 to 1000 
ohms. May be used as basic exciter unit. TV! 
shielded. Tubes: 6146, 6CL6, 2-6AQ5, GZ34. 
Attractive ‘ ‘living room’’ fow-silhouette design. 
15” w, 5” h, 9” d. 


UNIVERSAL 
MODULATOR- 
DRIVER #730 
Kit$49.95 
Wired $79.95 4a 
Cover E-5 $4.50 


Delivers 50W undistorted audio. Modulates 
transmitters having r.f. inputs up to 100W. 
Output transformer matches 500-10,000 ohms. 
Low-level speech clipping & filtering. Inputs 
for xtal or eer mikes, phone patch, etc. 
7 tubes, 6” h, 14” w, 8” a. 


GRID DIP METER 

Kit $29.95 

Wired $49.95 #710 

Includes complete set of coils for 
a full band coverage. 400 kc—230 me in 
=8 overlapping ranges. 500 ua meter. 
Plug-in coils are pre-wound, pre-calibrated to 
= 0.5% accuracy. Transformer-operated power 
Zz supply. 24%” h, 2%,” w, 6%” |. 

Compare—judge for yourself—at your neigh- 


ez 
« borhood EICO distributor. For free aa | 


8 on. 65 models of EICO test instruments, hi 
< & “ham” gear, fill out coupon on Page 36 


© ELECTRONIC INSTRUMENT CO., inc. 
33-00 ©. Bid, LC. 1, Y. 
1959 
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HERE! THE ULTIMATE IN 
ELECTRONICS COMMUNICATION 


NEW 


Ommatte 


ED-27 (27 MC) 


Finest Class “D” Citizens 
Band 2-Way Radio 


saa 79.50 each 


FEATURES 


HIGHLY SELECTIVE RECEIVER. 
NEEDS NO OPERATOR'S LICENSE. TRANSISTORIZED UNIVERSAL POWER 
PATENTED, EXCLUSIVE ‘“Silent-Aire”’ SUPPLY. 


SQUELCH — Varies and controls the sensi- AMAZING NEW SENSITIVITY —(1/10 of a 


- e IN USE IN CARS, HOMES microvolt!) Makes possible clear reception. 
AND BOATS. TEN TUBES. 


New Perfected 
WIRELESS 
INTERCOM 


VOCGCATTRON 


MODEL CC-60 


orice D4. 75 each 


FEATURES 


PATENTED NEW SQUELCH means Vocatrons © NEW SIMPLICITY OF OPERATION. 
are quiet until spoken through. JUST PLUG IN: No wiring necessary. 


- QWyQryen 
NEW COMPACTNESS: 3”x8”x6”. COMPLETELY PORTABLE. 


FOR USE IN HOME, OFFICE OR SHOP. 
Transmits voice or music. NEW SMART APPEARANCE. 


BOTH PRODUCTS READY for IMMEDIATE DELIVERY! 


Pocacrve 


COMPANY OF AMERICA, INC. e Old Saybrook, Conn. 


SUPER POWERED SINGLE CHANNEL AMPLIFIER 
Minimum 20V—5 Watts on All Channels 


This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient oower to cover large 
communities with ample signal voltage and deliver a strong 
signal thru many miles of cable. The unit was designed spe- 
cifically for community television and is the only unit of its 
kind that does not produce power in fractions of a watt. 
re: full i output a high-powered commercial transmitting 
ube is "sec, 


ec. C. S. Service ® 26 db min. gain © 6-8 mes. band width MODEL SPA 
© Channels 2-13 as specified ® Requires only 1 V input 

® Co-axial input and output connectors for 75 OHM Line 

© Linear class A operation ® Low Power Drain {1 Amp.) $350 


Write for details today 
SEG Electronics - 1778 riatbush Ave., Brooklyn 10, New York 


The Rainbow Generator 
(Continued from page 52) 


adjacent “on-off” or “power” switch. 

The addition of the new parts will 
change the distributed capacity of the 
rainbow circuit, thus causing a corre- 
sponding change in the frequency of 
the oscillator. It will therefore be nec- 
essary to recalibrate the “Rainbow 
Control” after the change. This may 
|be done with a properly operating 
|color TV receiver and an oscilloscope. 
| First an air signal is used to make cer- 
| tain that the receiver’s horizontal-hold 
| control is correctly set. Then the an- 
tenna is removed from the color set 
and the output of the rainbow genera- 
| tor is connected to the receiver’s an- 
|tenna terminals instead. 

The front-panel “Rainbow Control” 
|is set to indicate one rainbow pattern, 
without regard to the actual pattern 
| seen on the face of the CRT, which is 
not likely to correspond to this indi- 
cation. The phase-modulation coil of 
the generator is adjusted until a single 
|rainbow pattern, showing the correct 
| sequence of colors, is produced. This 
| sequence should be red, blue, and green 
|from left to right. 

As a further check, the scope is con- 
| nected to the R-Y or other suitable test 
|point in the color receiver, to see 
| whether the signal waveform is the cor- 
|rect one for this circuit with the gen- 
| erator signal being fed in. The re- 
| ceiver’s hue control is normally set at 
| the center of its range for this obser- 
| vation. As a final check, the “Rainbow 
| Control” may be turned to its zero set- 
| ting. The evidence of a zero-beat con- 
| dition should be seen on the scope. 
| Where rainbow generators lack the 
| luminance test signal mentioned ear- 
| lier, modification to incorporate this 
| feature is even easier than the proced- 
| ure for adding crystal control. A s.p.s.t. 
| slide switch is the only item needed. A 
6.3-volt a.c. signal is taken from the 
hot side of the filament transformer 
and injected at the grid of the modu- 
lator tube, as shown in Fig. 3. The 
new “Luminance-Chroma” switch may 
be mounted on the front panel of the 
instrument, as shown in Fig.1. -§0- 


A quick and easy method of filing those 
ELECTRONICS WORLD articles you want to 
save has been suggested by M. C. Ander- 
son of Arlington, Va. Use spring-back note- 
book covers like that shown in the photo. 
No punching of holes—no fuss. Just clip the 
pages, spring the covers apart, and insert. 
It is just as easy to add to or change 
the file. Try it for your reference shelf. 


ownership of o PMOTOFACT stavict vata uiprary 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 


HERE’S MORE PROOF...FROM COAST-TO-COAST 


ARIZONA 
“| would not take anything for 
my valuable collection of Sams 
PHOTOFACT.” 
—Charles S. Cook, 
Winslow, Arizona 


IDAHO 
“My PHOTOFACT library is an 
indispensable source of service 
information on the...TV sets 
serviced in our shop. Without 
this information, the time re- 
quired to complete many repair 
jobs would be prohibitive.” 
—Richard Huntley, 
Craigmont, Idaho 


WISCONSIN 
“With the PHOTOFACT file to 
back us, we have complete con- 
fidence that we can handle any 
service problem brought to the 
shop.” 
—Howard R. Olds, 
Darlington, Wis. 
TEXAS 
“| don't see how anyone can run 
a shop without a set of PHOTO- 
FACT. | would be lost without 
mine. They are a must on any 
bench job. You can do a faster 
job with the information in 
PHOTOFACT.” 
—T. A. Hopkins, 
Quanah, Texas 


OHIO 
“PHOTOFACT speeds up my 
service on repairs and the file 
cabinets help dress up the 
shop.” 

—Ed Rahm, Toledo, Ohio 


SOUTH CAROLINA 
“(With PHOTOFACT) | have a 
lot less time on the bench and | 
can do a more complete repair 
job on a customer's set and 
have less come-backs because 
of a perfect repair job." 
—Glen Stewart, 
Pickens, S. Car. 


MASSACHUSETTS 

“PHOTOFACT has been one of 
the mainstays in my service 
business. The PHOTOFACT 
library has cut my service time 
well in half and has more than 
paid for itself already. In the 
best words—PHOTOFACT 
kept my new business in the 


black.” 
—Benjamin L. Hall, 
Edgarton, Mass. 


PENNSYLVANIA 
“They are just great. Cuts serv- 
ice time to a minimum." 
Virgil Franceschini, 
Barnesboro, Pa. 


* 
wy 


. 


NEW EASY-BUY PLAN! It’s the money-saving way to 
build youf complete profit-making PHOTOFACT Library! 


NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


FREE! Valuable steel file cabinets for PHOTOFACT 
monthly subscribers and Library purchasers. 


£3 


Hg 
HOWARD W. SAMS & CO., INC. Aan 
E. 46th St., Indianapolis 6, Ind. 


CJ Send me Free booklet “Your Guide To Maximum Profits” 
. [_] I'm a Service Technician: [_] full-time; [_] part-time 


My Distributor is: 
Shop Name 
Send for it! Attn. 
Address 


SSE Se OR State 


How far can you go in electronics 
without a degree? 


A few years ago, Lincoln E. Kitchin had no 
formal degree and knew nothing about electronic 
computers. 

He still doesn’t have a degree, yet today, he is 


a Field Engineer on one of America’s biggest 
electronics projects. He helps maintain one of 
the largest computers in the world. He’s doing 
work ordinarily done by engineers—an oppor- 
tunity usually denied to men without a degree. 

‘ This is a story of unusual significance to every 
technician who feels himself handicapped by lack 
of a formal degree. 


Taking notes in IBM Field Engineering class 


Interviewed by IBM 


A month later, Link Kitchin sat across the desk from an 
IBM interviewer. “‘Frankly,’’ he confesses,‘‘I was scared 
at the thought of this interview. I didn’t know the differ- 
ence between an analog and a digital computer. I didn’t 
expect to get the job.”’ 

The interviewer put him quickly at his ease. A check of 
his background revealed his Service training—28 weeks 
of Class ‘‘A’’ aviation electronics plus Class “‘C’’ school- 
ing in LORAN, RADAR and SONAR. He took a test 
which indicated excellent aptitude for computer work. 
Then he learned how IBM would train him im electronics 
—for 20 weeks at full salary—to become a Field Engineer 
on the SAGE program. He learned about SAGE, part of 
our nation’s radar defense net, which is built around giant 
IBM computers. He heard about IBM’s excellent com- 
pany benefits, especially interesting to Link Kitchin who 
had a wife and child. By the time the interview was over, 
he had decided that IBM and the SAGE program were 
what he was looking for. He decided then and there that 
he wanted to come with IBM, 


Receives 20 weeks’ training 


Link Kitchin reported to Kingston, N. Y., for training. In 
the IBM “school,’”’ he studéed basic computer circuits, 


computer logic and programming, card punch machines: 


102 


Discussing a SAGE display console 


“It all started back at the Base,” Link Kitchin 


recalls, ‘about two years ago. We were having 
lunch. One of my fellow Aircrewmen described an 
interview he had just had—with IBM. 


‘It sounded good to me—particularly the field 


engineering aspects. I wasn’t anxious to start my 
civilian electronics career stuck in a corner of 
some plant. Here was a chance to work in the 
field—with all the advantages of a permanent 
location. I made a note to add IBM to the com- 
panies I was considering for civilian work.” 


Front view of computer frame 


—all part of the twenty week course a Computer Units 
Field Engineer takes. ‘“The instruction was excellent,’’ he 
recalls. “Our teachers, experienced field men, often made 
points not in the textbook.’’ Formal classroom lectures 
accounted for half his time, the other half being spent in 
the laboratories, where he worked on actual computer 
equipment for SAGE. During his training period, he 
received a living allowance in addition to his salary and 


overtime pay. 


Assigned to site in home state 


His twenty weeks’ training completed, he was assigned to 
the SAGE site at Topsham, Maine. “IBM makes every’ 
effort to assign you to a location of your choice wherever 
possible,’’ Link Kitchin, who is a native State-o’-Mainer, 
points out. 

At Topsham, he has completed the installation phase 
of the computer. Now his work consists of preventive 
maintenance and “‘keeping the customer happy’’—the 
customer, in this case, being the Air Force personnel 
who man and operate the computer. “Installing this giant 


computer was a significant engineering feat. First we ran, 


2,509 cables from 4 to 300 feet long. Then we bolted the 
computer sections together and hooked up the cables. 
Next came the testing phase in anticipation of Air Force, 
acceptance tests. 


ELECTRONICS WORLD 


A problem 
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A problem in pluggable units 


*T’m in the Display Group which has responsibility for 
over one hundred display consoles,’’ Link Kitchin con- 
tinues. ‘Each of these has a 19-inch and a 5-inch cathode 
ray tube (similar to a TV tube) plus associated circuits. 
The knowledge of complex circuitry which we learned in 
the IBM school is essential for this work. We also main- 
tain our own test equipment — oscilloscopes, meters, signal 
generators and specially designed pluggable unit test 
equipment.” 


What does the future hold? 


Link Kitchin looks forward to a rewarding career as a 
Computer Units Field Engineer. Promotion-wise, he 
could become, with further training, a Computer Systems 
Field Engineer, a Group Supervisor or Group Manager. 
Most important, however, he believes, is the excellent 
electronics background he’s acquiring for the years ahead. 
‘I’ve had a new engineering dimension added to my career 
‘—thanks to IBM’s willingness to spend time and money 
training technicians to assume engineering responsibilities.”’ 


A career for you with IBM? 


Since Link Kitchin joined IBM and the SAGE program, 
opportunities are more promising than ever. IBM will 
invest thousands of dollars in the right men to insure the 
success of the SAGE program. 


September, 1959 


Working on manual input board of SAGE computer 


&% 


Recording data on main core memory unit 


If you have a minimum of 3 years’ technical schooling— 
or equivalent experience—you may be eligible for ad- 
vanced training for 20 weeks as a Computer Units Field 
Engineer. While training, you receive full salary and over- 
time pay plus living allowance before assignment to a 
permanent location. 

From then on, you can go as far as your abilities and 
ambition will take you. IBM is the leader in a field that 
offers you unlimited horizons. And, as you may already 
know, at IBM you receive company-paid benefits that 
set standards for industry today. 


Mr. N. H. Heyer, Room 6501 
Federal Systems Division 
IBM Corp., Kingston, N. Y. 


WRITE TODAY TO: 


You will receive a prompt reply. Personal interviews 
arranged in all areas of the U. S. 


IBM. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


Goodbye to trial-and-error 
methods. Every circuit cal- 
culation you need can now 
be done accurately with 


THE ALGEBRA 
OF ELECTRONICS 


7 OU’LL BE AMAZED 

at how easy it is to 
figure resistances, load 
inductances, impedances, 
etc. for ANY part of ANY 
electronic circuit. With 
this new book, THE AL- 
GEBRA OF ELECTRON- 


ICS, you will quickly gain a knowledge of 
the tools, techniques and shortcuts needed. 


Three Great Books in One! 


First, it’s a textbook. All practical mathe- 
matical techniques explained clearly step-by- 
step; easy to follow by those with no more 
math training than high-school algebra and 
simple differential calculus. 


Second, it’s a hand- 
book. Graphs and tables 
answer common electron- 
ic problems for those not 
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wishing to work out com- 
plex derivations them- TOPICS 
selves. 346 Pages 
Third, it’s a review. 252 IMustrations 
Every equation is dis- Nonlinear 
Resistance 


cussed, along with its 
practical on-the-job ap- 
plications. 100 problems 
are shown with methods 
and answers provided. 
THE ALGEBRA OF 
ELECTRONICS was writ- 
ten by Chester H. Page, 


Network Topology 
Mesh Currents 
Kirchoff’s Law 
Voltage Variables 
Triangularization 


Simultaneous 
Equations 
Kramer's Rule 


Consultant to the Direc- Thevenin’s 
tor of the National Bureau jeoieeee 
of Standards. Dr. Page .- ef 
discusses basic laws and Conjugacy 
fundamental principles, Black Box 
practical methods of Variables 
solving simultaneous Image Impedances 
equations. He develops Attenuators 
elementary Fourier wave- Capacitance 
form analysis, shows ef- Dielectrics 
: a si idal 
fects of frequency selec Voltage 
tivity, modulation, and Secray Bterene 
analyzes tubes, transis- decked Dunas 
tors and power supplies. Circuits 
Series Resonance 
Try it FREE Complex Phasors 
for 10 Days Mutual 
, luctance 
Whether you’re a re- Saissteaee 


pairman, technician, or 
engineer, you'll find THE 
ALGEBRA OF ELEC- 


Critical Coupling 
F-M Discriminator 


TRONICS both profitable hatching 
and interesting. Send Hyperbolic 
coupon for a FREE 10- fons 
DAY EXAMINATION, No Diodes 
obligation — unless you Amplifiers 
want to keep the book. Transistors 
Mail coupon today to ei 
D. Van Nostrand Co., Inc. —meny more 


Dept. 379, Princeton, N. J. 
Established 1848 


Ge Ee eae 


D. VAN NOSTRAND COMPANY, INC., | 
| Dept. 379, PRINCETON, N. J. 
| (in Canada: 25 Hollinger Rd., Toronto 16) | 
Send—for free examination—THE ALGEBRA OF 
| ELECTRONICS. If I don’t feel it make elec | 
tronic calculations clearer, easier, and faster, I may 
return it within 10 days; owe nothing. Otherwise, | 
| 1 will pay $2.75 down, plus small delivery cost, 
i and $3 per month for 2 months. t 
PETES PTET ee ee e | 
| (Piease Print’ Piainty) 
| ROBTOER ccccccesctecsr condi seeesecosseseooes ! 
| ONY. ce ccccc eerie seas Zone..... State.....+..+ 1 
SAVE! Encl $8.75 WITH coupon and 
I will pay ALL shipping costs. 308 | 
Same ten day money-back privilege. 
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Rechargeable Flashlight Battery 


Nickel-cadmium cartridge with built-in recharger 
replaces conventional complement of two "D" cells. 


RACTICAL, extra-long-life, nickel- 

cadmium batteries that are physi- 
cally and electrically interchangeable 
with conventional dry cells of the type 
used in flashlights, toys, and other con- 
sumer products are now on the market. 
The Sonotone Corp. of Elmsford, N. Y. 
offers a complete range of small, 
sealed, sintered-plate units, including 
those to replace all standard dry-cell 
types and sizes. Of particular note is 
the power cartridge (Fig. 1) for stand- 
ard flashlights, exactly the size of two 
“D” cells in series, listing for $7.95. 
A built-in recharger, permitting inser- 
tion in any a.c. outlet for renewal, uses 
a miniature stepdown transformer and 
rectifier. 

Each nickel-cadmium cell provides 
1.25 volts, with batteries available in 
standard ratings up to 32 volts. The 
rugged, shockproof construction (Fig. 
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Fig. 1. (Above) The 
flashlight cartridge 


off the cap exposes 
a plug that may be 
inserted in any a.c. 
wall outlet to acti- 
vate the recharger. 


Fig. 2. (Right) The 
cutaway diagram 
highlights the inter- 
nal construction of a 
typical + arog 
nickel-cadmium 


2) is similar to that used in military 
nickel-cadmium units. 

The two special cells used in the 
flashlight cartridge resemble the reg- 
ularly available “4% C” units, but have 
somewhat greater size and capacity. 
The discharge curve for the “% C” in 
Fig. 3 approximates the useful life 
(nominally, one hour) of a single 
charge with a standard flashlight bulb. 


400 MA DISCHARGE 
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Fig. 3. Discharge curve for “¥2 C” cell. 


Note the relatively constant output 
voltage up to the cut-off point. 

The built-in charger meets the 
requirement of a _  constant-current 
source below 1.5 volts per cell. Within 
these limits, cells may be recharged 
safely for thousands of cycles even 
from the completely discharged state 
or when left in the charge circuit in- 
definitely. Recommended renewal pe- 
riod for the flashlight cartridge is 16 
hours. 

The nickel-cadmium cells will with- 
stand vacuum, pressure, and tempera- 
ture extremes (—40 to +160°F) and 
continue to operate. An emergency 
flashlight kept in the car could be re- 
lied upon in abnormally low winter 
temperatures. 
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Industrial Telemetry 
(Continued from page 47) 


or transmitted by microwave trans- 
mitters and receivers, operates as fol- 
lows: 

Low-frequency (audio) oscillators, 
called tone generators, are used. These 
generators are switched on and off by 
the transmitters that are monitoring 
the units to be read. At the receiving 
end of the transmission line, bandpass 
filters are used to separate each tone 
frequency and apply each to its own 
tone receiver. The receivers are units 
tuned to the various oscillator fre- 
quencies. When the correct signal is 
passed through the bandpass filter and 
applied to its own tone receiver, it 
causes a relay to be tripped. The con- 
tacts of the relay may be wired either 
to open or to close, permitting any type 
of operation. 

A basic, single system for monitoring 
two units simultaneously is shown in 
Fig. 6. The outputs of two transmit- 
ters are applied to two tone generators, 
each developing its own audio fre- 
quency. These are mixed together and 
sent along a single transmission line 
to the central station. At the latter 
point, the two frequencies are sepa- 
rated by bandpass filters and applied 
to individual tone receivers. The relays 
operated by the tone receivers will, in 
turn, operate the indicating receivers. 

The same system may be used with 
radio transmission by including a mi- 
crowave transmitter and receiver, as 
shown in Fig. 8. In terrain where foul 
weather may make the use of exposed 
transmission lines hazardous, unat- 
tended microwave-operated systems 
are often used. 

Quite often the units to be measured 
are at widely separated distances. Nev- 
ertheless, monitoring three units at 
different locations may still be accom- 
plished with a single transmission line. 
The only precaution necessary is use 
of the lowest-frequency tone generator 
at the unit farthest from the central 
receiving location, as in Fig. 7. This is 
done because the higher frequencies 
will have a larger signal loss over long 
transmission-line lengths. They are 
therefore placed closest to the central 
receiving location to avoid such losses. 


Fig. 8. Instead of a direct wire, micro- 
wave transmission is sometimes used. 
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A QUARTER-CENTURY OF PRECISTON KNOW-HOW IS YOURS IN 


QUALITY ELECTRONIC 


EQUIPMENT 


IN KIT FORM 


FOR: 

electronic hobbyists 
and amateur radio 
hi-fi custom building 
and service 


science education and 
technical schools 


industrial testing and 
quality control 


PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer. 


and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 


COMPARE PACO against 
any other kits for per- 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 


COMPARE PACO’s su- 
perbly detailed, step-by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 


SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 


@ Available and on display at 


leading electronic parts distributors. 


@ Write for latest, complete catalog. 


(P[AIcjo} 


Electronics Co, Inc., 


70-31 84th St., Glendale 27, L. 1.,N.-Y. 


Export: 458 B’way, N.Y. 13, U.S.A., 
Canada: Atias Radio Corp., Toronto 19. 
A DIVISION OF 


PRECISION APPARATUS CO., INC. 


MODEL B-10 

Battery Eliminator Kit 

* less than 0.3% ripple output 
* no external filters wag 
Kit Net Price: 
Factory Wired: ................. 349. 50 


Wideband 5” Oscillescope 
* response DC to 5 Mc 

* push-pull V and H — 
Kit Net Price: 7.50 
Factory Wired: ............... $139.50 


MODEL C- 

Ree cap-aatio Bridge Kit 
* 10 mmfd to 2000 mfd 
* ¥% ohm to 200 megs 
Kit Net Price: 
Factory Wired: .................. $31. 50 


MODEL T-60 

Tube Checker Kit 

* full free-point lever 
selector system 

* built-in roll chart 

Kit Net Price: .................. $38.75 

Factory Wired: ................. 


MODEL G-30 

RF Signal Generator Kit 

* 160 Kc to 240 Mc in 8 bands 
* 120 Mc fundamentai output 
Factory Wired: ............-...- $39.95 


MODEL T-65 
Transistor and Crystal Diode 
Tester Kit 

¢ tests icbo, gain, leakage, etc. 
¢ tests both p-n-p and n-p-n types 
Kit Net Price: $39.95 
Factory Wired: 


MODEL M-40 MODEL V-70 
High Sensitivity V-0-M Kit Vacuum Tube Voltmeter Kit 
* 20,000 ohms/volt DC ¢ wide-range 
¢ 10,000 ohms/volt AC * peak-to-peak 

Net Price: ..cccccc..... 1. Kit Net Price: ................ $31.50 
Factory Wired: sclliiieneasiin’ $37.50 | Factory Wired: .................. $47.50 
MODEL S-50 MODEL Z-80 


5” Cathode Ray Oscillescope Kit 

* push-pull vertical and 
horizontal amplifiers 

Kit Net Price: .................. $49.50 

Factory Wired: .............00 $84.50 


RF-AF Signal Tracer Kit 

* high gain RF and AF amplifier 
¢ visual and audible indicator 
Kit Net Price: $29.50 
Factory Wired: .............00« Se. 50 


MODEL SA-40 
40-Watt Stereo Preamp-Amplifier 
iow impe diode, 


Factory Wired: sevntensoscctin 129.95 


COMING SOON! 
MODEL ST-45 
AM/FM Stereo Tuner Kit 
for the SA-40" 


TBY WALKIE-TALKIE 
Consists 8 RS-38B Mike and TH-37 La gg me 
super! to-yak button Brand 
If — individually, they'd cost $9. 60. 


Get 
12 Ft. Coiled Extension Cord For 


CITIZENS’ BAND, ETC. 
BC-603 RECEIVER 


Covers 20- 28 Mc. FM. Terrif for citizens’ band. 
Built-in speaker and Ee 

cont. 

dynamotor (see prices below) 

power pack. Converts in 1 minute to 

AM. Info supplied. New condition. 

v. ats MOTOR, for mare 
115 VAC 
ct Vv. DYNAMOTOR 


Vv. . 
marcHine TRANSMITTER FOR ASOVE—BC- 
30 W. 10-channel, push-button FM crystal $5 
trolled. 20-27 Me New condition, $5.95 
complete with tubes. (Less dyn.)......+ . 
COMBINATION DEAL 


Above BC-603 & BC-604 New cond. 
waves . 


BC-683 RECEIVER 
Same as above BC-603 except fre- $ 
quency is 27-39 MC. Excellent cond. 14.95 
BC-659 TRANSMITTER-RECEIVER 


27- a M¢ a converted to citi- 
(See azine for conversion). 


Q 
" en WER 
SUPPLY. Only. wha fom $14.95 
BC-620 ascents: TRAMSUHYTER 


above 659 excep quency is 20- 
BRAND” NEw! A Columbia $19 50 
. 
BAND 
- $3.95 


Same as 
28 Mc 
leader 

TELEPHONE HANDSET FOR CITIZENS’ 
USE. New : ecvers 


TUBES! TOPS IN TUBE BARGAINS! BRAND NEW! 
832 TRANSMITTING New. Boxed. Ea. $3.95 

THREE for ae. 00 
4X250A $ 7.95 


12 V. EICOR DYNAMOTOR 
Output 400 VDC! 180 MA. Continuous Koomay 
Only around 8” long, BRAND NEW. 
BETTER BUY TWO FOR ONLY 


¥-14/TRe TRANSMITTER 
70-100 Mc. 50 W. put power on phone. Single 
Built-in it 10 Vv. 


: $5. 50 


FRC-6 BASE STATION: This % if A ae radio 

es Oe es 30-4 $ ye Built-in 
power supply in t Any eo 4 

1. "$95 .00 


SCR-625 (Metal) MINE DETECTOR 


SCR-625. Locate that leaky pipe or hidden treasure! 


Complete in carrying case. $29 95 
. 


Excellent condition 


in 6 bands 
is nthe MS: S. Air Force 
so you know it’s t ubes including 0 
RF. Operates on 110 VAC with ad- 
dition of power supply. Like new. ONLY 


$19.50 
PE-103 DYNAMOTOR! 

Col ~—— e- back prices to 1946! 
6 or 12 V. in ; output 500 VDC @ 160 mils, 
will handle 200 walle. eer with filter, 
densers, mounting base, circuit breakers, 
8 ft. heavy duty battery cables. Excel. 
(Ship. wt. approx. 100 Ibs.).........-. 


COLUMSIA SLASHES PRI - 

ON MEASUREMENTS CORPORATION 

MODEL 84 SIGNAL GENER ATOR!!! 

: 300-1000 MC in one band, direct read- 

Freq. accurate to +0.5%. Out 

voltage comtinus usly variable from 0.1 to 300,- 
000 microvolts! 
Modulation 0.0 to 3 ae 
Puls 
. ges: 60-1.000,. 
100, 000 


to 2: ad eveles 


$1, : . x 2 
lent cond. wt. 150 ‘bs. 
ONLY 


APR-1 TUNING UNITS 
All in excellent condition! Can be used as converters 
with, any : 
N-2: 
TN-2 


30 Mc ° 
TN-3: 300- 1, 000 Me 


tg MEW. SUMMER/S9 CATALOG! 
ur mn biggest ever! Get | 
it’s a treasure-house of ‘bargai Pn ad cron Some 


T6-5 TELEGRAPH SET 
Uses flashlight batteries. With key and bell. Wire 
two of ‘em together for a code intercom! If you and 
a buddy need practice in CW, you can’t beat this set- 
up for efficiency! Brand new with canvas car- 
rying case & headset. EACH ONLY 
BETTER GET TWO OF THEM FOR ONLY 


TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


That's right. Net, $7.50 per unit and $15 
for UV combinations, including ALL 
replacement parts. 90-day warranty 
against defective workmanship and 
parts failure. Tuners repaired on ap- 
proved, open accounts. Replacements 
offered at these prices* on tuners not 
repairable: 

VHF 12 position tuner . 

VHF 13 or 16 position 

tumer. ... ° 
VHF/UHF combination 
ae ee 


*Subject to change 


Tarzian-made tuners are easily 

identified by this stamping on the 

unit. When inquiring about re- 
placements for other than Tarzian-made 
tuners, always give tube complement 
... Shaft length . .. filament voltage... 
series or shunt heater... IF frequency 
and chassis identification. Use this 
address for fast, 48-hour service: 


SARKES TARZIAN, Inc. 
Att.: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 


All Orders FOB Los Angeles. 25 i j~ 
qu All items subj to Lh my 9 woTe: 
MINIMUM ORDER $3. WRITE TO DEPT. R. 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 


LOS ANGELES 18, CALIF. 


AIRCRAFT RECEIVER—10 Tubes, w/ 
. Me a has Sat this Gait will 
a) ar in CQ eee or or me 
his to up. With all tubes, 
e our stock lasts. ... 
TUBE CHECKER 1-177— 115V—60 Gy. “Mutual con- 
ductance tester. Almost new condition, The w 
horse of the Signal Corp: Information for new 
type testing will be made available shortly. 
unit for only 
DC POWER SUPPLY—Input: 115V- 60Cy. Output: 
14vVpcC, mt amperes Filtered, Relay Contro}, in Metal 
Chest. is is a useful item for dynamotors, relays, 
i» jp eye chargers, model me. ete. 8" x 12” x 8’ Sees 


3 sarive Power Supply. Brand New. $8.95 


PERMO-FLUX Dynamic Hi-Fi Headsets—Used in B’cast 
Sta. Less Cushions and Band, Brand New $4.95 


WILLARD PLASTIC WET oo. 28 Amp irs. 
y Ind. Carton. Brand New. - $2.79 ea.—12 for $30.00 


PANEL METERS 
Min. Meters—112” $q.—DeJur 0.100 u 7m os 
" $q.—DeJur 0-500 u/a...- 
RF 


Cc. 

3” Rd.—Marion—1 Mil (Scale 3.5Kv) New 
Rd.—W house—New—0- 15V/ oe 
Rd.—H'erftr. “S’’ 50db over S-9. New . 

POW. FILA. XFORMER—Pri—115V-60 cy. Sec. 300- 

0-300V—100 Ma; 12.6 VCT-3A; 12.6V-3A; 5.0V-3A. 

n Frame—Compact—Useful as a3 Na’ 24 Volt Transf. 
for "Surplus Gear (U/W RA-20 P.S New . $2.49 

pe tre BASE—Spring Mount, Mobile. ‘= A336. 7 

Lbs.—312"D. $10.00 Value—Brand New $3.95 


= aed ART-22—Noise & Gate Generator. T1BYS $e 


Ea ay EESA—Oper. Cond. w/case. Pair $29.95 
gae-s Recvr.—3-6 Mc BC 454. Limited Curt: 
Brand New 1.95 


BD-77 Dyna. —Out. 

Very clean. OK 

RADIO SONDE—Miniature Xmtr. 2 Lbs. New. 

or. CONDENSERS 
1.000V 

mtd $s. 


aia! 1000VDC—300 Ma. 


» 


2 3 
. KPFORMER—Cased 115 V—60 Cy—6 or Tie v— 
Amp $1.19 ea.; S for $5.00 


ety SUPPLY-CO 
Cortlandt St 
a York 7 jy 
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The Aspects of Hum 
(Continued from page 95) 


sound take-off coil. This coil then has 
to be re-aligned. 

If removal of the vertical saw-tooth 
oscillator tube corrects the buzz, the 
most likely source of trouble is pickup 
from the vertical-output amplifier and 
transformer. This pickup usually oc- 
curs in the volume-control leads or 
other wires going to the high-gain 
audio-amplifier grid. It is sometimes 
necessary to run such wires on top of 
the chassis or completely re-route 
them in some other way to avoid this 
type of interference. Shielding braid 
may not prove adequate. 

Still another cause of sync inter- 
ference is the rare case where a local 
station signal is so strong that it over- 
loads one of the if. or other stages, 
causing grid-leak detection. Where 
this defect occurs, excessive contrast 
and loss of picture detail usually ac- 
companies the audible hum. Remov- 
ing one side or all of the antenna lead- 
in from the TV set usually shows up 
this defect at once since the symptom 
will then be reduced or eliminated. 
Where overload is due to a defective 
a.g.c. circuit, the symptoms would be 
similar, but a quick measurement of 
d.c. bias would show up this cause. 

Properly operating fluorescent fix- 
tures and neon signs should not inter- 
fere with TV reception, but it fre- 
quently happens that internal arcing in 
these devices generates a modulated 
r.f. signal that may enter the TV set. 
Interference filters for almost all fre- 
quency bands are available commer- 
cially and they can sometimes be very 
helpful in this sort of trouble, espe- 
cially where entry is through the an- 
tenna input. Where the interference 
enters through the a.c. power line, a 
power-line filter will do the trick. 

In rare cases, the interference orig- 
inates in defective power-line equip- 
ment itself. High-voltage transformers 
located in the vicinity of the receiver 
may have internal arcing, which will 
result in 60-cps hum. The local power 
company will be interested to learn of 
such interference and will usually 
remedy it quickly. In very rare in- 
stances, overhead high-voltage power 
lines cause unavoidable 60-cycle inter- 
ference. Relocating the antenna is 
often the only solution to this type of 
trouble. 

Conclusion 

While we have tried to enumerate all 
the known types of hum interference, 
we will not be surprised to hear from 
readers who know of instances where 
hum was caused by some completely 
novel and unusual circumstances. The 
types described represent those that 
can normally be expected, but the 
thing that makes servicing an art is 
the fact that, from time to time, com- 
pletely unexpected and unusual trou- 
bles require all of the ingenuity and 
understanding we can muster. —3j- 
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Don’t miss such important Stereo features as: 


THE STEREO ILLUSION — Fascinating analysis of the 
psychological factors responsible for producing 
stereo effect. Discusses sound localization...bin- 
aural hearing...characteristics of sounds needed to 
produce stereo. 


TOP DISCS IN STEREOQ—Complete directory of best 
stereo quality available on records — prepared by an 
expert audio engineer. Straight from the shoulder 
opinions on recording excellence of. classical, light 
classical, pop, and jazz discs. 


HI-Fi AMPLIFIER RATINGS —The story behind terms 
used in rating audio amplifiers. Learn the real 
meaning and importance behind such phrases as 
“steady-state” .. . “average”. . . “Music Waveform 
power output” .. . “peak power output” . . . “Band- 
width power output.” 


STEREO DISCS TODAY — Just how far has the modern 
stereo record come? An authority in the field gives 
you his expert opinions. 


STEREO CARTRIDGE CHART—Full page chart shows 
you complete spécifications on all stereo cartridges 
now on the market. 


PLUS — Articles of interest for the service technician 
...amateur...special features on test equipment... 
electronic construction...and much, much more! 


Next month’s ELECTRONICS WORLD is typical of 
the coverage you'll enjoy month after month in the 
world’s most authoritative electronics magazine. 
Be sure of getting your copy every month by sub- 
scribing now. The newsstand price of ELECTRONICS 
WORLD is now 50¢ . . . but subscription rates will 
remain the same for the time being. However, they 
will be increased soon to meet rising publishing 
costs. So act now to take advantage of the present 
low rates. Subscribe today! 


Next month ELEcTRONICs WorLp brings you one of the SUBSCRIPTION RATES 


most complete randowns on High Fidelity Stereo in its 
history. Covering discs, tapes, amplifiers, cartridges, and one year $4 _twoyears *7 _ three years $10 
servicing, October ELECTRONICS WoRLD will give you an ELECTRONICS WORLD 


authoritative answer to virtually any question you may have 
on Stereo. 434 S. Wabash Avenue, Chicago, Illinois 


September, 1959 
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TUBE TESTER 


% Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Miniatures, 
Sub-miniatures, Novals, Sub-minars, Proximity fuse types, etc. 


%& Uses the new self-cleaning Lever Action Switches for individual element testing. Because 
all elements are numbered according to pin-number in the RMA base number system, 
the user can instantly identify which element is under test. Tubes having tapped ents 
and tubes with filaments terminating in more than one pin are truly tested with the 
Model TW-11 as any of the pins may be placed in the neutral position when necessary, 


% The Model TW-11 does not use any combination type sockets. Instead individual sockets 
are used for each type of tube. Thus it is impossible to damage a tube by inserting it in 
the wrong socket. 

% Free-moving built-in roll chart provides complete data for all tubes. All tube listings 
printed in large easy-to-read type. 

% NOISE TEST: Phono-jack on front panel for plugging in either phones or external 
amplifier will detect microphonic tubes or noise due to faulty elements and loose in- 
ternal connections. 


EXTRAORDINARY FEATURE—SEPARATE SCALE FOR LOW-CURRENT TUBES. 


Previously, on emission-type tube testers, it has 


Model TW-11—TUBE TESTER . . . Total been standard practice to use one scale for all tubes. As a result, 
Price $47.50—Terms: $11.50 after 10 day the calibration for low-current types has been restricted to a small 
trial, then $6.00 per month for 6 months portion of the scale. The extra scale used here greatly simplifies 50 
if satisfactory. Otherwise return, no ex- testing of low-current types. 
planation necessary! The Model TW-11 operates on 105-130 Volt 60 Cycles A.C. Comes housed in a 
beautiful hand-rubbed oak cabinet complete with portable cover. 


SUPERIOR'S NEW MODEL 83 


C.R.T. TESTER 


TESTS and REJUVENATES ALL PICTURE TUBES 


ALL BLACK AND WHITE TUBES ALL COLOR TUBES 
From 50 come, to 110 degree types—from Test” ALL ged tubes—in the carton—out ef 
"” te 30” types. the carton—in the set! 

@ Model be is ik simply a rehashed black @ Model 83 will detect tubes which are apparently good 
and whi C.R.T. Tester with a color but require rejuvenation. Such tubes will provide a pic- 
adapter naded. Model 83 employs a new ture seemingly good =" lacking in proper definition, 
improved circuit designed specifically to contrast and focus. To test for such malfunction, you 
test the older type black and white simply press the sos. switch of Model 83. If the tube is 
tubes, the newer type black and white weakening, the m will te the 
tubes and all color picture tubes. ° ee yy - 4 “picture tubes is not amoly a c= of 

applying a voltage e filament. Such es 

* Operating. voltages’ forthe older 63 improperly applied can strip Chulon ne Meas 

yee od n e 
‘ cae the hey a so ‘ applies © selective low vel veleage enigormnty assure 
le employs a " air-dampe creased e no er 
ree gpg Tube Tester ese.se moter with quality and calibrated cathode damage. _— 
ae Pehee .. ..cbcseseeertanbotuteeel scales. 
1 oO 

Terms: $8.50 after 10 day trial, then $6.00 @ Model 83 properly tests the red, green poser ne ho 4 Stitched Texon cove 30 
monthly for 5 months if satisfactory. Other- and blue sections of color tubes indi- —complete with seckets for all bi 
wiee velurn. a6 Gani vidually—for each section of a color ere s lack 

“ a a tube contains its own filament, plate, and white tubes and all color tubes. 

grid and cathode. OGaly ccccccccccescosesscesencens 


GENOMETER 


7 Signal Generators in One! 


v¥ R.F. Signal Generator for A.M. v Audio Frequency Generator v¥ Cross Hatch Generator 
v¥ R.F. Signal Generator for F.M. v Bar Generator ¥ Color Dot Pattern Generator 
v Marker Generator 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 


R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The Model 
The Pag a ccnp med QUENCY GENERATOR: In | aeenae projects 2 ba 
provides complete coverage for dd le attern on any eiv 
RM. and FM, alignment’ Gen.  *cdition to a fixed 400 cycle Screen, Pattern will consist of 


Model TV-50A—Genometer erates Radio Frequencies from 4 to 16 horizontal bars or 7 to 
Total Price $47.50 100 Kilocycles to 60 Megacycles TV-50A ee ag oy 4 20 vertical bars. 

hut * et Spe ON Heke SPA ae ; on fundamentals and from 60 4% Variable 300 cycle 4 
Terms: $11.50 after 10 day trial, then $6.00 Megacycles to 180 Megacycles on cycle peaked wave audio THE MODEL TV-50A 
monthly for 6 months if “satisfactory. Other- powerful harmonics. signal. ab: 


wise return, no p y- 


DOT PATTERN GENERATOR (FOR COLOR MARKER GENERATOR: The Model 
CROSS HATCH GENERATOR: The TV): — you will be able to use most TV-50A includes all the most fre- 
Model TV-50A Genometer will pro- of your regular standard equipment for serv- quently needed marker points. The 


ect a cross-hatch pattern on an icing Color TV, the one addition which is a following markers are provided: 189 
os icture tube. The pattern wi “must” is a Dot Pattern Generator. The Dot Ke., 262.5 Ke., 456 Ke., 600 Ke., 1000 


consist of non-shifting, horizontal Pattern projected on any color TV Receiver Ke., 1400 Ke., 1600 Ke., 2000 mt 
and vertical lines inter. laced to pro- tube by the Model TV-50A will enable you Ke., 3579 Ke., 4.5 Mc., 5 Mc. i, 0.7 Mc. ; 
vide a stable cross-hatch effect. to adjust for proper color convergence. (3579 Ke. is the color burst RA. 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 


ELECTRONICS WORLD 


Sup 


Superior's New MODEL 77 


VACUUM TUBE VOLTMETER 


WITH NEW 6" 


FULL-VIEW METER 


Compare it to any peak-to-peak V.T. V. M. 


made 


v 
v 


¥ 
v 


v 
v 
v 


a 


Model 77—Vacuum Tube Voltmeter 

Total Price ..................$42.50 
Terms: $12.50 after 10 day trial, then $6.00 monthly for 
5 months if satisfactory. Otherwise return, no explanation 
necessary. 


_ hos been the one instru- 

a bah te ts where low-drain 

' se tial, And rth, the 

M. taking advantage of new 

ts bi ay PO bolenced push-pull 
cirevit desi tched circuitry, an extra large mete 

one “Exrovements provides such menagents yar 
quicker, with o higher degree of accuracy ond wi 


better readability. 


wave, spike wove. 

wave forms. It will meosu 
over 5 megacycies ond wi 
accessories or cables. 


by any other manufacturer at any price! 


Model 77 completely wired and calibrated with all accessories (including even 
portable carrying case) sells for only $42.50. 

Model 77 employs a sensitive six inch meter. Extra large meter scale enables us 
to print all calibrations in large easy-to-read type. 

Model 77 uses new improved SICO printed circuitry. 

Model 77 employs a 12AU7 as D.C. amplifier and two 9006's as peak-to-peak 
voltage rectifiers to assure maximum stability. 

Model 77 uses a selenium-rectified power supply resulting in less heat and thus 
reducing possibility of d ge or value changes of delicate components. 
Model 77 meter is virtually burn-out proof. The sensitive 400 microampere meter 
is isolated from the measuring circuit by a balanced push-pull amplifier. 

Model 77 uses selected 1% zero temperature coefficient resistors as multipliers. 
This assures unchanging accurate readings on all ranges. 


AS A DC VOLTMETER: The Model 77 will measure any voltage up to 
1500 volts with negligible loading. It is indispensable in receiver and Hi-Fi 
Amplifier servicing and a must for Black and White and Color TV Receiver 
servicing where circuit loading cannot be tolerated. A special feature per- 
mits accurate zero center measurements necessary for the true alignment 
of Foster-Seely (Armstrong) FM detectors, Ratio Detectors and the newer 
Gated Beam Detectors. 


v AS AN AC VOLTMETER: The old-fashioned laboratory AC V.T.V.M. 
was cumbersome, erratic and required several dial manipulations 
to arrive at a reading. The Model 77 when connected to a circuit 
will quickly and simply measure its RMS value if sine wave, and 
its peak-to-peak value if complex wave. Pedestal voltages that 
determine the ‘black’ level in TV receivers, sync. pulses and saw 
tooth voltages are easily read with the Model 77. 


AS AN ELECTRONIC OHMMETER: Because of its wide range of meas- 

yf urement in the resistance range (from .2 ohms to 1,000 megohms) the 
Model 77 will be your most frequently used resistance meter. Leaky 
capacitors which may not show up on other resistance meters, show 
up glaringly when tested with the new model 77. Because of its sensi- 
tivity and low loading, intermittents are more easily found, isolated 
and repaired. 


SPECIFICATIONS 

© DC VOLTS—0 to 3/15/75/150/300/750/1500 volts at 11 megohms input resistance. 

© AC VOLTS (RMS)—0 to 3/15/75/150/300/750/1500 volts. 

© AC VOLTS (Peok to Peak) —0 to 8/40/200/400/800/2000 volts. 

© ELECTRONIC OHMMETER—0 to 1000 ohms/10,000 ohms/100,000 ohms/1 megohm/ 
10 megohms/100 megohms/1,000 megohms. 

® DECIBELS —10 db to +18 db, +10 db to +38 db, +30 db to +58 db. All based 
on 0 db = .006 watts (6mw) into a 500 ohm line (1.73v). 

© ZERO CENTER METER-—For discriminator alignment with full scale range of 0 to 
1.5/7.5/37.5/75/150/375/750 volts at 11 megohms input resistance. 


Model 77 comes complete with operating in- 
structions, probe and test leads. Use it on the 
bench—use it on calls. A streamlined carrying 


case, included at no extra charge, accommo- 
dates the tester, instruction book, probe and eaemenenes 
leads. Operates on 110-120 volt 60 cycle. Only NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C. 0. D. 


Try any of the instruments 


Total 
days. 
for 5 months. 
++; Total Price $47.50 Oo 
hin 10 . Balance 
hly for 6 months. 


Model 83 Total Price $38.50 


monthly for § months. 
on oe oe oe oe ee ee ee es se es ee ee ee ee es ss a ld 


(PSs ee ee | ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es 


ELECTRONIC, INC. 
I Dept. 0-661, 3849 Tenth Ave., New York 34 
send me the units checked 


or fi 


nance charges 
after a 10 day trial positively cancelling 


~1i.... 


Oo TW 
$11.50 within 10 


days. 
$6.00 monthly for 6 months. 
All prices net, F.O.B., N.Y¥.C. 


ORCHARD PARK, NEW YORK 
Canada: Charles W. Pointon, Ltd., Toront 


CUSHION GRIP / 


Plier 

# plistic coating . . . permanent, comfortable. 
Heuds polished and buffed to a “mirror finish”. 

All pliers available ... See Your Distributor 


Gives pliees @ “Feel that inspires Craftsmanship! 


PLIERS 


handles have dipped’ 


XCELITE, incorroraten 


Quality Hand Toole 


EFERRED BY THE EXPERTS 


CUT HOLES 


IN 1-1/2 
MINUTES 


(OR LESS) 


with Greenlee 
Chassis Punches 


Many sizes . . . quigkly make smooth, 
accurate holes in metal, hard rubber, or 
plastics . . . for sockets, plugs, controls, 
meters, panel lights, etc. Easy to use, 
simply turn with wrench, Write for 


& i 


A _ 
GREENLEE 


literature. 


GREENLEE TOOL CO. 


1782 Columbia Avenve 
Rockford, Illinois 


IF YOU PRIZE IT...KRYLON-IZE IT! 


Seal electronic parts completely 
.instantly...the “push button” way 


ACRYLIC SPRAY 
A “must” in every repairman’s kit ! 


Radio, TV and hi-fi equipment need 
Krylon Crystal-Clear, the protective coat- 
ing with high dielectric strength and 
weatherproof qualities that seal the sur- 
face indefinitely. 

e@ Prevents corona in high voltage section 

e Keeps lead-in connections tight 

e Prevents rusting and pitting of antenna 

e Goes on in seconds— 

DRIES IN MINUTES 


Use Krylon Spray Paints (22 colors) for 
quick, easy, professional touch-up jobs 


iF YOU PRIZE IT...KRYLON-IZE IT! 


A 


OQ Literature 


TRANSFORMER DESIGN NOTES 

CBS Electronics has issued a new, 
four-page bulletin which gives for- 
mulas for designing transformers for 
use in transistorized power supplies. 

The bulletin can be obtained by writ- 
ing to the firm’s Advertising Service, 
Parker Street, Newburyport, Mass. and 
requesting Bulletin E-285. 

The brochure offers a handy guide to 
selecting the proper transistors, choos- 
ing operating frequencies, and deter- 
mining the values of biasing resistors. 


NEW EIA STANDARDS 

Electronic Industries Association has 
released four new recommended Stand- 
ards and one addendum. They are: 

RS-209-1, “Standards for Electron 
Tubes” (addendum #1 to RS-209). For 
information on obtaining this, contact 
the EIA. 

RS-218, “Metal Encased Fixed Paper 
Dielectric Capacitors for DC Applica- 
tions,” price $2.50. 

RS-219, “Audio Facilities for Radio 
Broadcasting Systems,”’ price 70¢. 

RS-220, ‘‘Continuous Tone-Con- 
trolled Squelch Systems,” price $1.20. 

RS-21, “Polarization or Phasing of 
Broadcast Microphones,” price 60¢. 

These Standards are available from 
the Association’s Engineering Dept., 11 
W. 42nd Street, New York 36, N. Y. 


STORAGE BATTERY TIPS 

Exide Automotive Division, The 
Electric Storage Battery Co., P. O. Box 
QD 6266, Cleveland 1, Ohio, is offering 
an interesting booklet entitled, “Facts 
About Storage Batteries.”’ Free copies 
are available from the company. 

The 32-page brochure offers facts on 
preventing corrosion, testing batteries, 
installing, removing, and recharging 
batteries, and storing batteries, among 
other items. Also included is data on 
“Your Car Battery—How to Get the 
Most from It,” “Your Tractor Battery 
—How to Get the Most from It,” and 
“Your Boat Battery—How to Get the 
Most from It,” as well as information 
on battery chemistry and construction. 

The booklet will be of great interest 
to car, tractor, and boat owners, teach- 
ers, and those who buy, specify, or 
work with storage batteries. 


MOBILE COMMUNICATIONS RULES 

Kaar Engineering Corporation, 2995 
Middlefield Road, Palo Alto, Calif., is 
offering a free interpretation of the 
FCC Rules and Regulations affecting 
mobile communications effective Sep- 
tember, 1958. 


In a three-fold brochure suitable for — 


loose-leaf binding, all frequencies avail- 
able to Business Radio, Manufacturer’s 
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While the 
supply lasts... 


get this 


STEREO-MONOPHONIC 
TEST RECORD 


brand new 


produced by the editors of 
ELECTRONICS WORLD 


...and enjoy top performance 
from your hi-fi system! 


Now we know what the Gold Rush must have been like! The past 
month has brought an unprecedented landslide of orders for 
this new, trouble-shooting test record from readers of 
ELECTRONICS WORLD. We're still counting and filling them by 
the thousands! But the supply is practically depleted. So unless 
your order is already in the mail, we urge you to fill in and 
return the coupon below—right now! 


Here are some of the questions 
this record will answer for you! 


of How good is my stylus? Is it worn? 

Will it damage my records? 

of What about my stereo cartridge? 
Does it have enough vertical compli- 
ance so that it won’t ruin my expen- 
sive stereo records? 


o/s my turntable running at the right 
8 edi Is it free of rumble, wow, and 
tter% 


What sort of standing waves do I get 
in my listening room? 

Are my speakers hooked up cor- 
rectly? Are they phased properly, 
and is the correct speaker connected 
to the right stereo channel? 

How -perfectly is my system 
equalized? 

What about separation? Is it 
adequate? 


You'll get on-the-spot-answers to these 
and many other questions when you use 
this Stereo-Monophonic Test Record. 
It’s the most complete test record of its 
kind—contains the widest range of es- 
sential check-points ever incorporated 
into one test disc! And, best of all, 
need no expensive test equipment when 
you use this record! Just listen and get 
the thorou results you want —all 
checks can be made by ear! 

As a man who is seriously interested in 
hi-fi, you can immediately see the ex- 


September, 1959 


traordinary 2-way value you get from 
this special test record. First, it guides 
you in evaluating the quality of repro- 
duction your equipment now produces. 
Second, it specifies the adjustments 
necessary to get the best recorded sound 
you have ever heard! Add up the ad- 
vantages! Check the special low price! 
This js easily the best value of the year 
for evéryone who owns a hi-fi system— 
either monophonic or stereo! 


Special to 
our readers 
for only... 


Don’t miss out—Order your Test Record for just $1 now! 


This Stereo-Monophonie Test Record 
has been produced as a service for 
readers of Electronics World. You can 
be sure.that it comes as close to perfec- 
tion as is humanly possible, because 
the editors have poured their accumu- 
lated know-how into this project for a 
period of many, many months. You 


Please send me 
or check for $ 


ELECTRONICS WORLD e P.O. Box 523, New York 8, N.Y. 


may obtain a copy at the special 
reader-price of just $1. 

But the supply is running out... and 
orders will be filled on a first-come, 
first-served basis. So avoid disappoint- 
ment—fill in and mail the coupon, to- 
gether with your check ($1 per rec- 
ord) today! 


test records at $1 each. My money order 
is enclosed. | understand that you 


SORRY—no charges or C.0.D. orders! 


r 
‘ 
' 
| 
' 
' 
PR 8 ; 
' will pay the postage and that each record is fully guaranteed. 
AND : 
' Nome 
MAIL : Please print 
TONE Tsu: 
: 
: City Zone. State 
! 
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WITH THE PURCHASE OF THIS 


shell MODEL P-18 


TEST-O-MATIC 
+ PORTABLE  %& 
Si TUBE TESTER & 


AX Handiest Portable Tube Tester Ag’ 
waa =Ever. Rugged construction and avail- :$py): 
ae able in durable brown cowhide or {gis 


black grained finish case. Perfect for ; 
3% service calls. Large easy-to-read 
aye meter. Three controls for accurate , 
wif testing. 


Pr @ Exclusive—tests each side of multi- agg 
Kr purpose tubes ae 
= @ Tests 6 and 12 volt vibrators ae 

pt 2 @ Emission tests all tu 4 

@ Uses just 18 sockets to test all tube ies 

types ‘ 

@ New sockets conform to MIL spec. 4 
Assures positive contacts and ° 
r longer wear 

Tests more than 800 tube types ‘ee 
y Three easy-to-use controls, simple .# 
ME directions and fool proof test meter 
ay ‘f @ Operates on 110-120 volt ~9 


i ALL FOR : 4 
cy ONLY 579° { = 
: j) HURRY! LIMITED OFFER! 
as ORDER NOW! 47 
RADIO CO. 


iy 913 ARCH STREET 
; PHILADELPHIA 7, PA. 


+ 
ee 


10% DEPOSIT REQUIRED 
ON ALL €.0.D. ORDERS iii} 


Fae! 


Radio, Telephone Maintenance Radio, 
Public Safety Radio, and Citizens Ra- 
dio are listed with the respective con- 
ditions and provisions for their use in 
an easy-to-read tabulated form. 
Write direct to the firm for a free 


copy. 


NEW DIODE CATALOGUE 

Silicon Transistor Corp., Carle Place, 
Long Island, N. Y., has a new four-page 
catalogue on silicon glass diodes. 

The two-color specification sheet 
lists some of the firm’s high-reliability, 
general purpose and fast switching 
diodes and includes curves, charts, and 
other pertinent data. 


Known as Form 1895, the catalogue | 


may be obtained by writing to the com- | 


pany. 
IRC ENGINEERING HANDBOOK 
International Rectifier Corporation, 
El Segundo, Calif., has issued its “En- 
gineering Handbook’’, edited by J. T. 
Cataldo. 
This attractive, 130-page book sells 


| for $1.50 and features material on ap- 


| plication data of selenium, silicon, and 


| germanium rectifiers, 


| tice sets. 


zener voltage 
regulators, photocells and sun bat- 
teries, and an index to the firm’s semi- 
conductor types. 


The booklet also contains reprints | 


of articles from leading electronic pub- 
lications, including ELECTRONICS WORLD. 


“VIKING" EQUIPMENT 

E. F. Johnson Company, Waseca, 
Minnesota, is offering an attractive, 
4-color catalogue covering its amateur 
radio line. 

This catalogue, No. 959, describes 
such products as the firm’s “Adven- 
turer,” “Challenger,” “Navigator,” and 
“Pacemaker” units, as well as many 
others. 

Also covered in this 26-page bro- 
chure are details on the manufacturer's 
station accessories and keys and prac- 


TV PICTURE TUBE GUIDE 
Sylvania Electric Products Inc., 
1100 Main Street, Buffalo, N. Y. (a 
subsidiary of General Telephone & 


Electronics Corporation), has released | 


a wall size television picture tube com- 
parison chart and a pocket picture tube 
selector guide. 

Each guide lists the physical and 
electrical characteristics of over 350 
types. In addition to information on 
the latest 110-degree tube types, the 
new guides list characteristics of the 
company’s 53-degree, 90-degree, and 
110-degree television check tubes. The 


wall chart also includes basic diagrams | 


for all picture tubes listed. 
Copies of the new guides may be 
obtained direct from the company. 


NEW OHMITE CATALOGUE 
Ohmite Manufacturing Company, 
3630 Howard Street, Skokie, Illinois, is 
currently offering its catalogue No. 30. 
Write direct to the firm for a free copy. 
Attractively illustrated and printed 
in two-colors, this 32-page brochure de- 
scribes the company’s line of rheostats, 


| 2430 S. Michigan Ave., Dept. N 
Phone: CAlumet 5-1281 Chicago 16, Hil. 


a SS AN 
BC 603—20 to 27 MC FM RECEIVER. See 
Sept. and Oct. 1958 issues of “CQ” for conver- 
sion to 20-50 MC and AM, 


as os ce cuvseka eo. $12.95 


LM FREQUENCY METER 125 KC to 20 MC 
with original calibration book and crystal. 


BRAND NEW...........+-.0+-++- $59.50 


AN/ART-13—100 WATT TRANSMITTER 
(Removed from Aircraft) Designed to provide 
radio communication by voice, (MCW) or CW 
telegraphy. Class “B” audio modulator system. 
Range 2000 KC to 18,100 KC. Frequencies 
200 KC to 1500 KC range is provided by ad- 
dition of oscillator 0-16/ART-13A. 
(Government original cost $1,000.00) $39.50 
Less meters........ 2 ae la np 
0-16 Low irequiiiak oscillator. . sec 8.95 


AN/APR4—SEARCH RECEIVER 38 to 4000 
MC. 30 MC LF. Strip. Each tuning unit accur- 
ately calibrated. 

with 5 Tuning Unit 38 to 4000 MC. $389.50 
with 4 Tuning Unit 38 to 2200 MC...$239.50 
with 3 Tuning Unit 38 to 1000 MC...$159.50 


RADAR SYNCHRONIZER UNIT with 7 ea. 
717 A's only, 12-SO239 Coax. Chassis, Con- 
nectors, Relays, Switches, etc....... ea. $2.49 


T-17 CARBON HAND MIKE—200 ohm. Press- 
to-Talk Switch. BRAND NEW.. .--$5.95 


HS-30 HEADSET—Hearing Aid type with 
Headband and rubber Earpieces. 


UNUSED... 


sbcpbceugedunnhes sass eee 
10 for $9.00 


ARC-1—100—156 MC AM 10 channel crystal 
controlled Transceiver complete with tubes and 
GROOT « 5 5.0: ncctncvine. case $29.50 


FOLLOWING UNITS MAY BE PURCHASED 
F.O.B. CHICAGO OR L.A. WAREHOUSE 


DU MONT OSCILL Mode! 256. Govt. Acq. 
Good.........++.. $69.50 


OSCOPE 
Cost $1700.00. Condition 


= X-BAND (8500 MC) Signal Generctor Good 
CONG ci cecccdasatetndnsbncsievinveleset $59.50 


1E-19——5 PIECE TEST SET consisting of Signal Gen- 
erator 100—156 MC, Field Strength Meter, O-1MA 
Tuning Meter, Battery Box and Chest. 

PT re rey per set $19.95 


REMOTE READING MAGNESYN COMPASS, light- 
weight, very accurate a simple to use. 12 volt in- 
staliation. plete 

Indicotor only........+ eoce é 
Transmitter only... ..2secccccsccecennceeee $ 1.95 


WRITE FOR BARGAIN FLYER 


GET INTO 
ELECTRONICS 


ELECTRONICS WORLD 


' APT, 


7Toruasco rear Se 


SP ioso 


potentiometers, resistors, relays, vari- 
able transformers, tap switches, 
chokes, capacitors, and miscellaneous 
items. 


MILLER REPLACEMENT GUIDE 

J. W. Miller Company, 5917 South 
Main Street, Los Angeles 3, Calif., is 
offering a new 88-page TV coil replace- 
ment guide which cross-references 
thousands of original parts to the firm’s 
equivalents and contains 300 new chas- 
sis listings. 

A copy of this catalogue, No. 160, 
can be obtained at any of the com- 
pany’s distributors or by writing di- 
rect to the organization. 

Compiled as a service aid for TV 
service technicians, the brochure gives 
complete coverage of television coils 
used in the industry and provides a 
quick reference source for replace- 
ments. 


NEW HARRISON CATALOGUE 

Harrison Radio Corp., 225 Green- 
wich Street, New York 7, N. Y., now 
has available the 34th edition of its 
catalogue. 

This 274-page brochure lists infor- 
mation on such products as high-fideli- 
ty components, batteries, books, capac- 
itors, resistors, transistors, tubes, test 
equipment, tools, and amateur equip- 
ment, among many others. Also in- 
cluded is a handy order blank. 

For extra convenience, the catalogue 
also contains an index to manufac- 
turers. 


TRANSISTOR SUPPLEMENT 

CBS Electronics, Danvers, Mass., has 
available an up-to-date supplement of 
its original 1957-1958 “Transistor 
Home-Study Course”. It may be ob- 
tained by sending a check or money 
order for one dollar to the company, 
Dept. TC. 

Included in the supplement are 14 
pages of additional projects and circuit 
descriptions for lessons 2 through 8, 
and 10. Also given are equivalent 
vacuum-tube circuits for the various 
transistor configurations, as well as 
transistor circuits for preamplifiers, a 
simple broadcast receiver, monostable 
and bistable multivibrators, a vertical 
deflection system, a Colpitts oscillator, 
and a complementary multivibrator. 


DIODES AND RECTIFIERS 

U. 8. Semiconductor Products, Inc., 
3540 W. Osborn Road, Phoenix, Ari- 
zona, has published a new “Short Form 
Catalogue”. Copies may be obtained 
by writing to the firm, attention of J. 
G. Worth, Jr., vice-president-sales. 

Specifications on most_of. the firm’s 


~@iodes have been compressed to fit on 


one folded sheet of paper for ready 
reference. This new catalogue con- 
tains the basic information wanted by 
engineers, together with 1N numbers 
and brief descriptions of the various 
lines. Also listed are temperature-com- 
pensated voltage regulating diodes, al- 
loyed junction low-power zener diodes, 
diffused junction medium-power zener 
diodes among other subjects. —30- 
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provides sharp, clear TV pictures on 
1,2 or more TV sets with only 1 antenna 


STRAIGHT. THRU 


‘ser 


— ee ‘straight-thru’ circuit provides up to 10 db 
po, | gain as a powerful one-set booster 


cOovPLe- Two 
2-seaT 


-— ‘couple-two’ circuit provides up to 5 db gain 
ao (per set) as an amplified two-set coupler 


= “ ‘straight-thru’ circuit and B-T 4-set coupler 
ped provide no-loss 4-set distribution system 
Employs new frame-grid tube 6DJ8 new circuitry to achieve highest signal 
gain and “lower-than-cascode” noise factor. Provides full broadband ampli- 
fication covering low and high VHF channels. May also be used as FM-TV 
coupler. Features “NO-STRIP” 300 ohm terminals for positive, electrical 


contact in seconds. Has “on/off” switch. 
Improve TV reception today on 1, 2 or more TV sets with a single antenna. 


Available at parts distributors. For details write / W-9 


FT| BLONDER-TONGUE LABORATORIES, INC. 

9 Alling Street * Newark 2, N. J. 
in Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y. 
hi-fi components « UHF converters « master TV systems © industrial TV cameras ¢ FM-AM radios 


113 


SYLVANIA | 
*2. Combination 


America’s biggest magazines deliver 
this business-building offer to over 


Look for this ad in these leading 
national magazines. 


“RRR Tee mera 


fs 


r 
100 million readers! € 


On June 20th Sylvania launched the dramatic He 
combination coupon offer appearing in Amer- ave 
ica’s biggest weekly magazine, T'V Guide, and bu: 
America’s biggest monthly magazine, Reader’s 85 


Digest—plus Sunday and Parade newspaper 
supplement magazines. 

Your Service shares the spotlight with top- 
quality Sylvania picture tubes and receiv- 
ing tubes in a three-point program to make 
your customer’s old TV set better than when 
it was new. 

Month after month, more set owners will 
be saving the $2.00 coupon. Many will attach 
it to the back of their TV set so it’s there for 
you to see. 

You can identify yourself with this program 
by featuring Silver Screen 85 and Sylvania 
receiving tubes. Get behind the biggest, most 
practical, business-building offer ever made 
to the Service industry. 
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Sells your service and Sylvania 
receiving tubes in combination with 
every Silver Screen 85 you install 


Here’s an action-packed offer that can add an 
average of $3.00 to $6.00 in receiving tube 
business every time you install a Silver Screen 
85 picture tube. 

Sylvania urges your customers to have 
their receiving tubes checked to make sure 
they get full performance from their new 
Silver Screen 85. And, to emphasize the im- 
portance of replacing weak tubes, Sylvania 
offers to pay $2.00 toward the cost of Sylvania 
receiving tubes installed in combination with 
a Silver Screen 85. 

Your customers mail the $2.00 certificate 
directly to Sylvania with the picture-tube 
warranty card and receiving-tube carton end, 
Nothing for you to sign or send. 

Stock up on Sylvania. Be prepared for 
greater-than-ever consumer demand for 
America’s Number One picture tube and 
receiving tubes. 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 
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The Sylvania coupon 

taped to your customer’s 
TV set means more receiving 
tube business and greater 
picture tube profits for you. 


For complete technical details write Dept. EW-9 
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ITH this issue this department begins its 

seventh year! No wonder I am beginning 
to feel old! Events in the hi-fi world move 
swiftly and just for fun I thumbed through 
some of the earlier issues to see what I was 
spouting from my soap box. There were 
earnest pleas for pre-recorded tape (monau- 
ral, yet!), laments for failure to standardize 
on equalization, the big tub-thumping for 
pre-recorded stereo tape, numerous blasts and 
dire predictions about the cheapening of 
equipment beyond a certain point wherein 
the term “high fidelity” was degraded to the 
position of being virtually meaningless (a 
prediction which has unfortunately been ful- 
filled). And there was a great deal more... 
the development of the three-channel tech- 
niques for tape masters and one of the great 
hi-fi thrills and musical experiences when I 
first heard these tapes and my prediction .. . 
which still stands . . . that the ultimate form 
of stereo, at least for the high-quality market 
will be true three-channel tape. 

There was the first faint glimmer of hope, 
that a stereo disc was possible (with the 
early Sugden system) and then finally the 
bombshell of the London and Westrex dem- 
onstrations and the rest is history. 

It has been a wonderful experience and 
great fun reporting to you all these years and 
I have been deeply gratified by your kind 
reception of my efforts as evidenced by your 
many welcome letters. Here I ask my read- 
ers’ forgiveness, as time is ever short with me 
and it is not always possible to answer every 
letter. But keep those letters coming! Your 
ideas and opinions are highly valued and I 
can assure you that more than a few columns 
have been the result of numerous letters 
which have indicated certain trends and 
changes in your hi-fi attitudes. Once again, 
thank you for your support and I hope I 
shall be able to report to you on the happen- 
ings of the hi-fi and record world for a long 
time to come. 

Now on to matters of moment .. . as ex- 
pected, the National Association of Music 
Merchants Show in New York broke all 
previous records for attendance, betokening a 
return to health of the somewhat ailing record 
business. What I saw at the Show bore out 
what I reported during the summer . . . the 
“package boys” are all set for the biggest 
merchandising blitz on stereo this fall. In 
sheer variety of stereo goods and weight of 
prometional money behind them, the public 
is destined to become stereo conscious. 
Whether they will become stereo-oriented re- 
mains to be seen. The trend in equipment 
displayed at the Show was not very encour- 
aging, as far as I was concerned. For one 
thing there was still further degradation of 
components used in the very cheap portable 
type of equipment, to the point where if any 
stereo effects were discernible, they would 
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have a difficult time overriding the hum and 
rumble and numerous other distortions. 

One of the strangest stories to come out of 
the Show is this . . . a well-known trade pub- 
lication conducted a survey of its dealer- 
readers and one of the questions asked was, 
“What type or form of stereo equipment 
would you most like the manufacturers make 
available, based on the preferences expressed 
by your customers?” Well, believe it or not, 
the results were quite heavily in favor of the 
“two-piece” stereo units. In other words the 
public indicated that they wanted, above all, 
the speakers and other components in sepa- 
rate cabinets with which optimum placement 
for best stereo results could be obtained in 
any given room. 

This result was, of course, absolutely con- 
trary to the crystal-ball revelations of the 
sales and merchandising managers of the big 
companies. And in an astonishing disregard 
for the public’s preference, now more than 
ever they have adopted the single cabinet or 
console approach. To make matters worse, 
they have further ignored good stereo prac- 
tice by placing speakers so close together as 
to negate all of stereo’s benefits. This nat- 
urally makes for neat and eye-appealing 
consoles, which is fortunate for them, because 
any merchandising effort on behalf of their 
alleged stereo qualities can only be successful 
with the most grossly uninformed people. 

Happily the console situation is not a 
totally black picture. There are several com- 
panies who have made an honest attempt to 
correct the shortcomings of this form of 
stereo. Stromberg Carlson for one, has put 
a great deal of thought and effort towards 
the elimination of acoustic feedback in their 
units. From a necessarily brief audition I 
would say that they had succeeded well 
enough so that a reasonably clean, low bass 
response is at last possible in console type 
units. Among other manufacturers of console 
units, Fisher Radio deserves credit for its 
nice amalgam of styling and the use of high- 
quality components integrated and planned 
for reasonably spacious stereo reproduction. 

Of strictly hi-fi component people, old 
friend Bozak was there, showing his regular 
line of high-quality speakers, in addition to 
the new “Spinet” model, a small unit designed 
especially for stereo use and which impressed 
with its smooth treble and bass response in 
spite of the cubic limitations. Ampex was 
there with its expensive but top quality units 
and naturally was in there pitching for 4- 
channel reel-to-reel tape. Some weeks before 
the Show, in a move to strengthen the role 
of the 4-channel tape, Ampex formed what 
is, in essence, a distributing company called 
United Stereo Tapes. This company will act 
as sort of a master distributor for the prod- 
ucts of quite a number of record and tape 
manufacturers and the list of well-known 
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companies who have joined United is quite 
impressive. 

There were other tape people at the Show 
and in the tape column you can read about 
the beginnings of the “tape comeback.” Be- 
fore leaving the Show, I must comment once 
again on the razzle-dazzle misleading adver- 
tising that is being used with so many stereo 
units. Now comes along one company (whom 
I'll be kind enough to leave nameless) which 
is using an advertising catch-phrase which 
purports that their wonderful console brings 
you, at last, the glories of three-channel 
stereo!! Boy, this really burns me .. . three- 
channel stereo, the bona fide stuff, is glorious 
all right as any who have had the good for- 
tune to hear it will testify. But although I 
still feel that we will ultimately come to this 
form of stereo, I’ll also be the first to admit 
that its realization is a long way off. So here 
is an outfit demeaning the whole idea of three- 
channel sound even before it’s off the ground. 
The marvel in this console is, of course, noth- 
ing but a derived third channel from the left 
and right channels. There is nothing wrong 
with this idea of itself and in fact properly 
done can yield laudable improvements. In 
this particular case, it didn’t even make good 
sense . . . here are three speakers disposed 
within a total console width of less than four 
feet. Except for the most ping-pong “gim- 
micky” type of widespread stereophony, nat- 
ural sounding directional effects didn’t exist 
and, in fact, the entire impression was essen- 
tially monophonic. The idea is sound, but 
it is a pity that it was not used more intelli- 
gently. In closing let me say that if any of 
the engineers on this project have ever heard 
real three-channel stereo, they should hang 
their heads in shame every time they see their 
company’s advertising. Let us hope that not 
too many people will get their fingers burned 
on this deal. 

Record releases are still on the lean side, 
but next month the summer “drought” should 
be over and we can get more meatier re- 
leases. In the meanwhile what we have is 
quite choice. 


MOZART 

CONCERTO FOR PIANO AND OR- 

CHESTRA IN C MINOR (K.491) 

SONATA IN B FLAT (K.333) 

Denis Matthews, pianist, with Vienna 
State Opera Orchestra conducted by 
Hans Swarowsky. Vanguard Stereo VSO- 
2025. Price $5.95. 

This is a beautifully recorded “C Minor” 
concerto, with superb playing from the 
Vienna Philharmonic in its recording guise. 
Matthews is an artist of considerable percep- 
tion and his playing is consistently good, 
especially in matters of tempi and phrasing. 
If he is not yet of the stature of other Mozart 
specialists, it is more a matter of youth and 
inexperience rather than anything basically 
lacking in his pianistic ability. The sound 
is notable for its smooth clean contours and 
the fine balance between piano and orchestra. 
Piano stays centered and all directional effects 
are discreetly in evidence. The “Sonata” is 
well played and recorded but is of lesser 
moment here. 


MENDELSSOHN 

SYMPHONY #4 (“ITALIAN”) 
SCHUBERT 

SYMPHONY #5 
Israel Philharmonic Orchestra conducted 
by George Solti. London Stereo CS6065. 
Price $5.95. 

Here is a delightful record for late sum- 
mer listening. The infectious gaiety of the 
opening movement of the Mendelssohn has 
never been nfore effectively realized than in 
this superb stereo recording. Solti has done 
an extremely good job and one which must 
rate near the top although his inclination 
here is more to the rhythmic side of the music 
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...finer for stereo...finer for mono 


If you move in circles where component 
hi-fi is a by-word, you’ve no doubt heard 
about the Thorens TD-124 transcription 
turntable and its fabulous performance. 
But for late-comers we'd like to point up 
just a few of the really big features (non- 
technical readers may skip remarks in 
parentheses): « Extra heavy table for con- 
stant speed (10 Ib rim-concentrated table 
insures low wow and flutter; higher mo- 
ment of inertia than any similar table). 
¢ Exact speed (+3% adjustment on ail 
speeds—1624, 3344, 45, 78—with built- 
in illuminated strobe for setting after 
stylus is on record). » Easy on records 
(unique two-table design permits starts 


TD-184 
$75.00 net 


after you've placed stylus, permits 24 
rev. starts, makes cueing easy). * Ex- 
tremely low rumble (mirror-finish main- 
bearing, nylon-seated ball-thrust-bearing 
reduce both vertical and horizontal rum- 
ble to a new low, so important for stereo), 
* 2-way motor rumble reduction (both 
an extra-large idler and an ultra-compli- 
ant belt-drive keep motor vibration and 
speed variations from table). Driving 
parts electronically balanced. No costly 
base necessary (only $9.00). 50/60 cy- 
cles, 100/250 volt operation. 

These are just a few of the TD-124’s 
features. Ask your dealer to tell you the 
whole story on the fabulous TD-124, 


Now two budget-priced 
TD turntables 


These 4-speed turntables have same basic 
adjustable-speed precision-drive as famous 
TD-124 but you save two ways: (1) they come 
already equipped with stereo-wired professiorial 
arm without overhang making them ideal 
changer replacements. (2) Some TD features 
have been eliminated to save you money. But 
they still top the performance of every similar 
turntable and player on the market. TD-184 
has semi-automatic operation. TD-134 is man- 
ually operated. Precision metal stroboscope 
(50/60 cycles) furnished with each unit. 
100/250 volt operation. Wooden base only $6.00. 


Write Dept. R-9 for catalog on complete Thorens Hi-Fi Line 


HORENS SWISS MADE PRODUCTS 
HI-Fi COMPONENTS + LIGHTERS 
SPRING-POWERED SHAVERS 
MUSIC BOXES 


NEW HYDE PARK, NEW YORK 
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Metal guards large capstan 


tape alignment tape speed. 


control vertical insures constant 


STEREO, HI-FI KITS C 


The ARKAY-HARTING MS-5 
STEREO tivescx 
TAPE DECK 


LONG AWAITED .. NOW HERE AT LAST! 
A professional quality, popular-priced 


stereo tape deck ... S$ 2 95 
| standards a 


Precision-engineered to the hi t fessi mF 
of it in tape one and performance .. . the 


ARKAY/HARTING captures and records your favorite music with all 
the faithful clarity and smoothness of tape recorders costing many 
times more. Hailed by audio engineers and music lovers alike for its 
brs rey | rformance, simplicity of design and ration, the 
ARKAY/H: — ING = the anaes instrument of = kind. We other tape 
deck—regardiess price—offers so many important professional 
features. Here are just a few: of 


© Oual-track combination head © Simple, positi S-button 
shielded) for stereo at , Grop-in ing 

Both 3% and 7¥2 IPS Large (¥2” diam.) capstan insures 
tape tape speed—virtually 


The ARKAY/HARTING will be at 
your dealer soon, also a stereo 
record and playback pre-ampli- 
fier, in kit or pre-wired form, 
| specifically designed for the 
ARKAY/HARTING. 


Write today for 
Wlustrated literature and 
complete specifications 


© Automatic interlock prevents 
© All-metal tape guards for _ maaan wrasere 
© Double shoe brakes for positive tony Diy py 
non-slip stops—minimizes elity during record and 


.. AND THESE SIGNIFICANT PERFORMANCE SPECIFICATIONS: 


© Record and playback frequency response: 74 IPS, 30-16,000 
cycles +2 db. 

© Signal-to-noise ratio: better than —55 db. : 

© Flutter and wow: at 74% IPS, % of 1%; at 3% IPS, % of 1% 

© Rewind time: 110 seconds for 1200 feet 

© Size: 12%s” x 144%” x 6%” deep 


Cover $4.95 


FM TUNER OF TOMORROW! 


OFFERS ALL THESE ADVANTAGES: 


Variable AFC — no drift e« tuning meter e| silent 
tuning mute control e “standby’’ off-on switch e 
tow frequency filter « level control « 3 tuned RF 
stages e dual limiters « Armstrong FM — Foster 
Seeley discriminator « hi-level, cathode follower 
and stereo multiplex output jacks e« sensitivity, 
1.9 uV for 20 db quieting « response, 20-20, 
cps + Y% db « 8 tubes, selenium rectifier. 


Wired and tested $59.95, Easy-to-buitd xit $3995 


NEW! MUSIC MASTERPIECE 


ARKAY FM-8 ARKAY CS-28 
Designed | te Arkay STEREO 
tradition of highest pro- AMP /PRE-AMP 
est cost. me other tit, COMPLETE 
or wired component CONTROL CENTER 


Full 28 watts stereo or monaural, 60 watts peak e 
14 watts each channel reverse stereo « balance 
control « two-channel gain control « full range 
bass and trebie controls « IM distortion, 4 to 1 « 
harmonic distortion, 1% 30-20,000 cps « dual pre- 
amp 2V output jacks e speaker outputs, 4, 8, 16, 
32 ohms e response, 20-20,000 cps « push-pull 
EL84 Williamson circuit « beauty of design that 
won Fashion Foundation’s coveted Gold Medal! 


Wired and tested $99.95 Easy-to-build kit $6495 


ARKAY ST-11 AM-FM 
STEREO 


ari: 
controls AM, FM or STEREO selection. 
Wired ond tested $74.50 Easy-to-build Kit 949-95 


NEW! 


© VACUUM TUBE VOLTMETER 


reeding. 19% peocision mattiatior re. ARKAY CAP-40 G-INCH | ARKAY MT-50 6-INCH 


band other essentisi | pesyste-sune ait $2995 | tosp-to-ouite ane $2950 


tanges. Durable plastic case. 
Wired and tested $49.95 Wired and tested x] 
xit $25.95 a 


ARKAY VT-10 6-INCH 
ARKAY AV-20 G-INCH | ARKAY AW-30 G-INCH 
apolar AUDIO VIVM DIRECT READING 


min fea- 
Arkay VUAO a truly | essyte-nuine xitS2995 | essyto-aiie nit $2995 
Wired and tested $49.95 | Wired and tested $49.95 


20,000 
PER VOLT METER 


somewhat at the expense of lyricism. But 
rather this than the draggy tempi afflicted 
on us by so many others! The Schubert isn’t 
played very frequently which is a shame for 
there is much to admire in this score even if 
it is not of the level of inspiration of the great 
“C Major” symphony. The Israel men play 
well for Solti and I feel that the only thing 
that prevents this orchestra from reaching 
the very top is lack of strong continuing 
leadership. The London stereo sound is mag- 
nificent . . . a close-up pickup is very re- 
vealing of inner detail yet hall acoustics have 
been utilized for a softening of contours and 
added stereo spaciousness. The volume level 
is quite high here, but without apparent dis- 
tortion. Directionality is good without being 
overdone and the sense of depth quite striking. 


KATCHATURIAN 

CONCERTO FOR PIANO AND OR- 

CHESTRA 
Leonard Pennario, pianist with Concert 
Arts Orchestra conducted by Felix Slat- 
kin. Capitol Stereo SP 8349. Price $5.95. 

Still another stereo tape to stereo disc 
transfer and this one, to my knowledge, one 
of the very earliest Capitol stereo tapes— 
which makes this recording all the more 
remarkable, since it was an original two- 
channel job and supposedly is not able to 
compete with the more modern three-chan- 
nel recordings. This was on tape and is on 
disc, a real dazzler. It was recorded at an 
extremely high level and the sound, in gen- 
eral, is exceptional in that it has great bril- 
liance and yet is wonderfully smooth and 
undistorted. The stereo directionality is well- 
maintained, there is a fine sense of depth, 
and with all this there is just a slight sug- 
gestion of a “hole-in-the-middle.” 

Pennario has a real flair for this work and 
turns in a really rousing performance, ably 
abetted by the perceptive accompaniment of 
Mr. Slatkin. The work by now may seem 
a little dated and even trite to musical so- 
phisticates, but for those whose experience 
with piano concertos has been confined to 
Greig, Schumann, etc., or for those who 
simply enjoy a good display of piano pyro- 
technics, this should fill the bill as an item 
of unusual interest and as a hi-fi spectacular. 


ELGAR 
ENIGMA VARIATIONS 
PURCELL 

SUITE FOR STRINGS 
Halle Orchestra conducted by Sir John 
Barbirolli. Mercury Stereo SR90125. 
Price $5.95. , 

The Purcell piece is unusual and well done, 
but the real treasure here is Barbirolli’s mag- 
nificent reading of the “Enigma Variations.” 
After hearing all the rest I am still impressed 
with the expressive power and vigor, the 
exquisite humor of his account of this great 
score. This was a sensational stereo tape and 
much the same can be said for the disc. Ex- 
cept for the extreme dynamics at the end of 
the work, where the disc can’t quite cope 
with the gigantic organ pedal, everything else 
is clean and distortionless and maintains all 
of the tape’s many stereo virtues. 


CHOPIN 

PIANO MUSIC (VOLUME ONE) 
Wilhelm Kempff, pianist. London Stereo 
CS6040. Price $5.95. 

Solo piano in stereo? Yes, friends, and 
highly effective too! It has always annoyed 
me to hear so-called experts pontificating 
that it is useless to record solo piano in stereo. 
It all depends on how the job is handled. 
Done properly, the piano sound is singularly 
realistic by virtue of contributing reflections 
and reverberations which must be recorded 
along with the fundamental sound. A direct 
comparison with a monaural piano and a 
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stereo version will show the richer, rounder 
tonal qualities, and purity of intonation on 
the stereo disc. The piano has a natural 
quality to it that is rarely encountered in 
monaural recording. 

This is Volume One of three thus far issued 
by London and I would presume it to be 
the start of a perusal of the entire Chopin 
literature. Kempff is a good choice for this, 
bringing to bear his happy combination of 
sensitivity and restraint with his exquisite dy- 
namic shading and expressive phrasing. 


SCHUMANN 

SYMPHONY #1 (“SPRING”) 

MANFRED OVERTURE 
Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury Stereo SR90198. 
Price $5.95. 

Paray has always had a particular flair 
with Schumann and his reading of this 
charming “First Symphony” exemplifies this 
ability. The attitude of the conductor is es- 
sentially lyrical, but the interpretation never 
lacks vigor and is never rhythmically flaccid. 
Paray has brought the Detroit men to a fine 
edge and the luster of their playing is a joy 
to the ear. Mercury has had its problems 
with the new Ford Civic Auditorium where 
the recording was made, but from the evi- 
dence of this record, these problems have 
been surmounted .. . and brilliantly. The 
sound is closely recorded with good detail, 
with everything quite clean and with wide 
frequency response. Directional effects were 
well maintained and center “fill” is entirely 
adequate. The acoustics are possibly not as 
resonant as some would prefer, but it is 
probable that with this type of scoring, any 
more may have muddied the texture. 


MAHLER 

SYMPHONY #10 
WALTON 

PARTITA FOR ORCHESTRA 
Cleveland Orchestra conducted by 
George Szell. Epic Mono LC3568. Price 
$3.98. 

One of the very best monophonic record- 
ings ever issued by Epic it features unusual 
music. The Mahler 10th is an unfinished 
work, consisting of but two movements—all 
that could be reconstructed from the five 
Mahler had written when death came to him. 
It is without doubt the least accessible of 
any Mahler score and will be of interest only 
to the most devoted Mahlerites. The Walton 
score is extremely brilliant and abounds with 
writing to stimulate the hi-fi boys. Mono 
sound which can stand with the best! 


BEETHOVEN 

CONCERTO #4 FOR PIANO AND 

ORCHESTRA 
Wilhelm Backhaus, pianist, with Vienna 
Philharmonic Orchestra conducted by 
Hans Schmidt-Isserstedt. London Stereo 
CS6054. Price $5.95. 

Backhaus has made something of a spe- 
cialty of the Beethoven “4th” and in this re- 
cording he has ample opportunity to display 
his wares. This is a hugely proportioned 
recording, the sound is big and imposing, even 
noble. The directionality and fill are such 
that a wonderful “curtain” of sound is pre- 
sented across the speakers. Orchestral detail 
is finely delineated yet we have this spacious- 
ness of acoustics which lends such rich son- 
orities. The piano tone is equal to the task 
and is robust, without being clangorous. 
Backhaus’ reading is tremendously powerful 
and vigorous, yet is elegantly modeled and 
not heavy-hartled. One thing is certain and 
that is that he, with the able assistance of 
Schmitt-Isserstedt and the engineers, has come 
up with a recording which abounds in vitality 
and excitement. If you are a concerto-fan- 
cier this is an item not to be missed! -—§j- 
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You can only stretch 
a spec sheet so far! 


In a stereo cartridge, it’s what you 
hear that countse And Sonotone’s 
ceramic cartridge gives you brilliant 
performance and nothing less. 


More phono makers have specified Sonotone for the top 
of their line than any other cartridge... because only 
Sonotone gives true sound without distortion... high- 
frequency response with less record wear. Sonotone 
stereo gives a performance so superior you can truly hear 
the difference. The secret? Sonotone’s four exclusive 
operating features listed below. 


1. Extremely high compliance...also means good tracking, 
longer record life. 

2. Amazingly clean wide-range frequency response. 

3. First quality jewel styli tips—correctly cut and optically 
ground for minimum record wear. 

4. Rumble suppressor greatly reduces vertical turntable 
noise, 


Prices start at $6.45 (including mounting brackets), 


Get details on converting to stereo. Send for free 
booklet: “Stereo Simplified,” Sonotone Corp., 
Dept. CN-99, Elmsford, N. Y. 


Sonotone.: 


Electronic Applications Division, Dept. CN 99 
ELMSFORD, NEW YORK 
In Canada, contact Atlas Radio Corp., Ltd., Toronto 


Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes. 


CITIZEN BAND 


CLASS “D” 


“| CRYSTALS 
| All 22 Frequencies in Stock 


3rd overtone. .00O5% tolerance—to 
meet allFCC requirements. Hermet ically sealed HC6 /U 
holders. %2” pin spacing—.050 pins. (.093 pins avail- 
able, add 15c per crystal.) Add Sc 
per crystal for postage and han- 
dling. 
The following frequencies in stock (frequencies listed 
in megacycles): 26.965, 26.975, 26.985, 27.005, 
27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 
27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 


So a oe oe ee oe ee ee ee oe 
! RADIO CONTROL CRYSTALS in HC6 /U holders 
in stock for immediate delivery (frequencies listed in 8 
i megacycies) sealed crystals 26.995, 27.045, 27,095, 5 
27.145, 27.195, 27.255, tolerance .00S5% 2" pin 
spacing .. . pin diameter .050. $2.95 ea. .093 pin § 
spacing, add 15¢. 
SEALED OVERTONE CRYSTALS Supplied in metal i 
HC6 /U holders. 
' Pin spacing .486, diameter .050 
15 to 30 MC .005 tolerance $3.85 ec. i 
f 30 to 45 MC .005 tolerance $4.10 ea. 
45 to 60 MC .005 tolerance $4.50 ec. t 
== oe ee ee ee ee ee ee ee ee ee es 


Electronics in Outer Space 
(Continued from page 74) 


QUARTZ CRYSTALS 


for every service 

All crystals made from Grade 
“A” imported quartz—ground 
and etched to exact frequen- 
cies. Unconditionally guaran- 
teed! Supplied in: 

FT-243 holders MC-7 holders 
pin spacing %" pin spacing %" 
pin diameter .093 pin diameter .125 
DC-34 holders FT-171 holders 


pin spacing %" pin spacing %" 
pin diameter .156 banana pins 
MADE TO ORDER CRYSTALS 
1001 KC to 2600 KC: 
01% tolerance $2.00 ea. .005% tolerance $2.7 5 ea. 
2601 KC to 9000 KC: .005% tolerance $2.50 ea. 
9001 KC to 11,000 KC: .005% tol. $3.00cc. 
Specify holder wanted 
ANY AMATEUR, NOVICE, TECHNICIAN 
BAND CRYSTALS 
80 meters 3701-3749 KC 01% tolerance 
40 meters 7152-7198 KC 
15 meters 7034-7082 KC 
6 meters 8335-8650 KC 1.50 ed. 
(within 1 KC) 
MARINE FREQUENCY CRYSTALS—Ali marine fre- 
quencies from 2000-3200 KC .005 tolerance $2.50 
ea. (supplied in either FT-243, MC-7 or FT-171 holders 
STOCK CRYSTALS in FT-243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75¢ each or 3 for $2.00 
FT-241 Lattice Crystals in all frequencies from 370 KC 
to 540 KC (all except 455 KC and 500 KC) 50¢ ea. 
Pin spacing %” Pin diameter .093 
Matched pairs — 15 cycles $2.50 per pair 
200 KC Crystals $2.00 ec. 
455 KC Crystals $1.50 ea. 
500 KC Crystals $1.50 ec. 
100 KC Frequency Standard Crystals in HC6/U holders 
$4.50 ec. 
Socket for FT-243 crystal 15¢ ea. 
Dual socket for FT-243 crystals 15¢ ea. 
Sockets for MC-7 and FT-171 crystals 25¢ ec. 
Ceramic socket for HC6 /U crystals 20¢ ea. 


(Add 3e per crystal for postags and handling) 
‘catalog Complete with Oscillator Cir 


Write for FREE C Circuits. 


ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . . . if he doesn't stock them, send 
us his name and order direct from nearest factory. 


ORDER FROM NEAREST PLANT 


TEXAS CRYSTALS 


All Phones: Gladstone 3-3555 (River Grove, Ili.) 
Texas Crystals R-99 Texas Crystals R-99 
8538 W. Grand Ave. CRYSTAL DRIVE 

River Grove, tll. OR Ft. Myers, Florida 

2 A A A So Se he 
FILL OUT AND ATTACH THIS COUPON TO YOUR OR- 
t DER FOR SHIPMENT VIA IST CLASS MAIL AT NO ¥ 


EXTRA COST! 
eS g 
GINAME... oc cccccccccccccesecesssesesetercsses g 
| era Mr f 
ee ZONE....STATE....... i 


I TERMS: All items subject to prior sale and change of 

price without notice. All crystal orders must be Toe | 
B panied by check, cash or M. O. with PAYMENT IN FULL. 

pro COD's. Add 5c per crystal for postage and handling §j 
charge. Dept. R-99 
ee ee ee ee ee ee 


and records Lyman-alpha rays—an ob- 
scure type of solar radiation, believed 
to have an effect on the propagation 
of radio waves. (See “Receiving U. S. 
Satellite Signals,” Rapio & TV News, 
March 1958.) 


Telemetry Converters 


A telemetry converter combines the 
signal impulses from various sensory 
units, producing a single encoded or 
digital signal, which is used to modu- 


late the data transmitter. It is essen- | 
tially a combining and modulating de- | 


vice. 


. Any of three systems of telemetry | 


conversion is used in the payload of 
space vehicles: (1) pulse-position mod- 
ulation of an AM signal; (2) pulse- 


width modulation of an FM signal; or | 
(3) frequency modulation of an FM | 


signal. 

Systems 1 and 2 both utilize data 
sampling or time multiplexing of the 
various input signals. System 3 utilizes 
frequency multiplexing to provide con- 
tinuous transmission of each input sig- 
nal. 


System 1 handles large volumes of | 
| data at low-frequency response rates. 


System 2 handles slow-response data. 


| System 3 handles high-frequency signal 


data inputs. The exact type of system 
is determined by the nature and com- 


plexity of the signals obtained from the | 


various sensory units. 
Bandwidths of these input signals 


range from essentially direct current | 
to 100 eps, the latter frequently used to | 


determine accurately the instantane- 
ous position of the satellite with re- 
spect to the sun. Different bandwidth 
inputs sometimes require a conversion 
system that combines both time-shar- 
ing and frequency-sharing telemetry. 
The simplest telemetry converter can 


| accommodate three input signals from | 


sensory units. Input capacity can be 
expanded up to 48 signals with only 
a small increase in weight and volume 


of a converter. Telemetry signal-fre- | 


quency components are in the audio- 


frequency range and signals seldom | 


exceed about 12 kc. 


Memory Devices 


In early types of satellites, the elec- 
tronics payload was simply designed 
because of weight and volume limita- 
tions. The data transmitter was al- 
lowed to broadcast continuously and 
much data was dissipated when out of 
range of ground receiving stations. 

To effect longer life and more ef- 
ficient operation of the electronics pay- 
load, a memory device was incorpo- 
rated into the telemetry converter. 
This permits the storage of data con- 
tinuously during an orbit and subse- 
quently, when triggered from the 
ground by a command signal, the 
broadcast of such data to ground re- 
ceiving stations. There the “burst” of 


Professional Tape Recorder 


STEREO-X 


Records and plays Professional Stereo. Two 
or 4-track heads. All-aluminum construction 


FREQUENCY 

RESPONSE 
+2 db 30-30000CPS 15 
+2 db 20-20000CPS 7% 
+3db20-11000CPS 3% 


(Recording quality for 4-track ‘slightly less) 


Write for Catalog EW-59 


Staudard aud 


INTERNATIONAL RADI 
ELKHART 


IPS FLUTTER NOISE 
SPEED & WOW RATIO 


$695 


57 db Less Case 


54 db 
44 db 


06% 
08% 
18% 


NDIANA 


GET 


HOME ELECTRICITY 
ANYWHERE 


WITH A 


Change 6 or 12 volt D.C. to 100 


volt, 60 cycle A.C. 


No Installation—Just plug into @ 
cigarette lighter of car, truck, 
or boat, and it's ready to go! 


Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portable TV, and 
testing equipment. 

Models from 15 to 200 


watts, with prices as 
low as $12.95. 


“Chief” : 75-125 watts, 
for 6 or 12 volt batteries .. 


$64.95 usr 
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transmitted data is recorded. decoded, 
and analyzed. In this way, power 
needed for the data transmitter is 
conserved during periods of no trans- 
mission, considerably lengthening the 
total amount of useful operating time 
for the entire electronics payload. 

First successful use of such a mem- 
ory device was aboard the “Explorer 
III.” which contained a miniature 
magnetic tape recorder (Fig. 12). As 
this satellite circled the earth, omni- 
directional cosmic-ray incidences and 
intensities were detected by sensory 
units and then fed continuously, as im- 
pulse signals, to the tiny tape recorder. 
These signals were applied through the 
recording head to the magnetic tape, 
moving about 0.005 inch per second. 
Also applied to the tape was a time 
code to relate the data to points along 
the orbit of the satellite. The magnetic 
tape was about 55 inches long, or the 
equivalent of two hours of flight time. 

As the satellite swung over certain 
areas of North America, a command 
receiver in the electronics payload was 
triggered by a coded signal from a 
ground station. This turned on the 
data transmitter and activated the 
playback head of the recorder. Within 
about five seconds, the entire 55-inch 
load of the recorder was fed into the 
data transmitter and broadcast to 
earth. After each playback, the tape 
was run over an erase magnet—and 
then rewound by a spring mechanism 
controlled by a magnetic brake, con- 
sisting of an eddy-current retard sys- 
tem using a silver disc rotating in a 
magnetic field. 

Power requirements of this type of 
tape recorder are negligible. The re- 
cording and playback heads use 5 
milliwatts and the advancing coil re- 
quires 20 milliwatts. All of the appa- 
ratus—reel, heads, switches, and sole- 
noids—can be held in the palm of a 
hand. About 2.5 inches in diameter, it 
weighs less than 0.5 pound. 

A magnetic tape recorder of much 
larger size but with less capacity was 
used in the electronics payload of 
“Project Score”’—the “talking” satel- 
lite—during December 1958. The re- 
corder (Fig. 13) has a 4-minute ca- 
pacity for voice signals or analogue 
data. 

Another type of memory device, 
utilizing two semi-independent mag- 
netic tape recorders, has been devel- 
oped for radiation studies by future 
space vehicles. One recorder receives 
and stores data during an orbit, while 
the second recorder plays back data 
stored during the previous orbit. As 
the satellite passes from shadow into 
sunlight during an orbit, the roles of 
these two recorders are reversed by 
means of a switch activated by a sili- 
con-boron solar cell. This technique 
permits continuous transmission of 
data without extremely large and 
heavy data stgrage units. 

Our next and final installment will 
include information on the use of satel- 
lites for communications relays and 
television transmission. 

(To be concluded) 
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RCA Sound Tape 


.. the perfect team for stereo! 


For matchless ean of stereo recordings 


— the Model 196 UNIPOISE Arm 


“{T TAKES TWO TO STEREO” * 


with integrated Stanton Stereo FLUXVALVE pickup 
and the GYROPOISE 800 airborne Stereotabie. 


Only the Stanton Stereo FLUXVALVE 


has the exclusive “‘T-GUARD”’ stylus assembly 


with the parallel reproducing element so important for stereo... 
only the GYROPOISE Stereotable revolves on a bearing-of-air 
— in magnetic suspension .. . 


only the Stereo FLUXVALVE is warranted for a lifetime. 
In plain truth, here is more to enjoy — 
from both stereophonic and monophonic records. 
Fine quality high fidelity products 
by PICKERING & Co., inc., Plainview, N. Y 


FOR THOSE i): WHO CAN HEAR THE DIFFERENCE 
; 


ickering 


FLURVALYE, GYROPOISE, STEREOTASLE. “T-GuanD  unirorse @ 


* wewer ervir Tv TAKES TWO TO STEREO 


— ADORESS CEPT. FOG FOR TOUR FREE COPY 


for superb recording 
and playback! 


RCA Sound Tape is famous for incom- 
parable high-fidelity reproduction. 
Available in the popular and economical 
5” and 7” reel sizes, on splice-free Mylar* 
and acetate bases. Ask for RCA Sound 
Tape wherever superior quality mag- 


netic recording products are sold! 
*DuPont Reg. TM 


RADIO CORPORATION 
® OF AMERICA 
Electron Tube Division. Harrison, N. J. 


PURCHASING 


A HI-FI 
SYSTEM? 


Send Us 
Your 


List Of 


Components 


For A 


Package 
Quotation 


WE WON'T BE 
UNDERSOLD! 


All merchandise 
is brand new, fac- 
tory fresh & guar- 
anteed. 


AIREX 
RADIO 


CORPORATION 


PARTIAL LIST 
OF BRANDS 
IN STOCK 

Altec Lansing 

Electrovoice 

Jensen 

Hartley 

University 

Acoustic Research 

Janszen 

Wharfedale 

Karlson 

Viking 

Concertone 

Bell ¢ G.E. 

Weathers 

Harman—Kardon 

Eico @ Pilot 


64-R Cortlandt St., N. Y. 7, CO 7-2137 


Lafayette Superior Quality Hi-Fi Kits 


) WATT INTEGRATED STEREO AMPLIFIER 


KT-250 
KT-600 
iN KIT FORM 


IN KIT FORM 
64.50 ; 
| — © 79.50 
LA-250 ‘ : 
LA-600 
COMPLETELY WIRED 


COMPLETELY WIRED 
89.50 134.50 


iS WATTS EACH STEREO CHANNEL 


DL @ PREMIUM EL86 OUT- 
D TREBLE CONTROLS @ 


high quality of repro- 
full range of con- 

in any situation. 
inuously variable 


: a a BS 
FRE RRE RS, F 


. 


(LAFAYETTE RADIO pci n AXtel ) 


JAMAICA 33, N.Y 


FREER 


1960 
304 GIANT SIZED PAGES 


CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW! 


teadew tr Hé-# 
EASY PAY 


PK-330 
4 SPEED CHANGER 
WITH BRAND NEW 
GE VR-22 (.7 MIL) DIAMOND 
STEREO CARTRIDGE 4 


PK-331 33% RPM 


HYSTERESIS TURNTABLE 
47.50 SK-128 ULTRA-LINEAR 


8” DUAXIAL SPEAKER 
19.50 
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ELECTRONIC CHEMICAL CORP 


now 


offers FREE! 


AT YOUR JOBBER’S 


sy 5° PLASTIC 
ED EXTENDER 


with PUSH 
BUTTON 
ASSEMBLY 


For Pin-Point Applications! 
DOES NOT CAUSE SHORTS! 


INSIST ON PROVED NAME BRANDS 


ar 


0 = 
OISE’’ 
VOLUME 
CONTROL 
and 
CONTACT 
@ Lubricates RESTORER 


@ Protects 
Oz. Bottle 6 Oz. Spray Can 
NOT A CARBON ‘sJ00 $925 


TET SOLUTION SRE SS nl 
Plus FREE PLASTIC EXTENDER 
Insist On The Genuine! 
BEWARE OF CHEAP SUBSTITUTES 
0 = 


OISE’’ 


TUNER-TONIC 


WITH 
PERMA-FILM 
Economical—a little does a lot. 

Cleans, lubricates, restores all tuners, in- 
cluding wafer type. 


Non-toxic, non-inflammable. 
Use for TV, radio and FM. 


°323 o. Rome Con Can 


Plus FREE PLASTIC. EXTENDER 


an 


@ Cleans 


0 = 
OISE’’ 
RUBBER COAT 

SPRAY 


®@ insulates © Waterproofs @ Protects 


$335 ~tagerefee 


ELECTRONIC 


CHEMICAL CORP. 
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SOUND 
ON TAPE 


By BERT WHYTE 


S I write this column, it is but a few 

days since the National Association 
of Music Merchants convention ended 
in New York. Here is where the newly 
proposed 4-channel, 7.5 ips stereo tape 
got its baptism of fire. This year’s 
NAMM show was one of the most 
heavily attended in some time. This 
was because of the tremendous gen- 
eral interest in stereo and, of course, 
interest in the new tape format has 
been stimulated by the controversial 
statements regarding it which have ap- 
peared in the trade press. 

In any event, this NAMM show saw 
the four-channel stereo firmly in orbit. 
It is interesting to compare our new 
stereo tape format and the furore it is 
causing ... with the stereo tape situa- 
tion in Europe. Having just returned 
from a European trip of some weeks, 
I have been astonished by the wide di- 
vergence of activity, for example, 4- 
channel tape is almost completely un- 
known to the average enthusiast and, 
in fact, there are few tape companies 
who are aware of its existence. The 
old 2-channel stereo tape market there 
has almost ceased to exist. Tape costs 
were even higher than ours considering 
the wage differential of American and 
European workers. When the stereo 
disc came along, tape really nosedived. 
This is especially true in England, 
which must be regarded as the most 
nearly like our country as far as hi-fi 
activity is concerned. 

I believe I told you some of these 
facts when I returned from my last 
trip, but have repeated them to jiggle 
memory and also to further report that 
this situation is practically unchanged. 
Which is unhappy news for many of 
you who would liked to have had some 
of the fine Angel and HMV recordings 
on stereo tape. Well, perhaps the stim- 
ulus of the 4-channel tape in our coun- 
try will affect the American repre- 
sentatives of these companies and we 
will get some action. 

In spite of the gloomy picture as far 
as stereo is concerned, there is plenty 
of other tape activity. For one thing, 
taping live programs off the air is very 
popular in England. The British are 
now beginning to build up quite a re- 
spectable network of FM stations and 
high-quality tuners, heretofore practi- 
cally unavailable in England, are now 
coming on the market from the major 
hi-fi manufacturers. In the area of live 
symphonic broadcasts, the Briton fares 
much better than we do. It is not at 
all unusual to have as many as 3 live 
symphonic shows in a night and it is 
a rare night when there is not at least 
one live broadcast. 
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ESSCO C-B HQTS. re 3, N.Y. 


MOVING? 


Make sure you notify our sub- 
scription department about any 
change of address. Be sure to 
include your postal zone number 
‘as well as both old and new 
addresses. Please allow four 
weeks’ time for processing. 


ELECTRONICS WORLD 


434 South Wabash Avenue 
Chicago 5, Illinois 


HUNTING 7 
Seaver 
Write for SENSATIONAL CATA 
HENSHAW RA 


DIO SUPPLY 


KANSAS CITY, MO 


UNUSUAL AUDIO CATALOG. 

KEY ELECTRONICS CO. 

120-C Liberty St., N.Y. 6, 
Phone EV 4-6071 


REALIZE YOUR DREAM 


Become a graduate Electronics Engineer. Share re- 
wards awaiting college men . . . higher income, rapid 
advancement. Important firms interview seniors here 
regularly. 


Electrical Engineer in 27 months 
B.S. degree in Electrical (Electronics or Power major), 
Mechanical, Civil, Chemical, Aeronautical Engineer- 
ing. In 36 Months a B.S. in Business Administra- 
tion (General Business, Accounting, Motor Transport 
Management majors). For earnest, capable students. 
Small classes. More professional class hours. Mature 
students. Well-equipped labs. Modest costs. Veteran 
approved. Year-round operation. Enter, January, 

Mar., June, Sept. Write J. H. McCarthy, 
Director Admissions, for Catalog and “Your 
Career in Engineering and Commerce’’ Book. 


ty 
in TRI-STATE COLLEGE 


1699 College Avenue, Angola, Indiana 
ELECTRONICS WORLD 
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All this activity has given impetus 


OwEesT 

Le} to their market in monaural tape ma- Th M | C ROPHONE f Ci B d 
circuit, chines, and a great variety is available. a or itizens’ an 
‘ibrater As in our country there are good and 

inpet/ bad units and some pretty wild per- — 

“pose formance claims made. One unit claims et Model CM-] 
ingtruc- response within 3 db from 50 to 12,000 SM 

a sate 7 1 3.75 ips, and 60 to 9000 cycles BELL C A RBON 
$69.95 , 

oe In another area of tape activity, the Mi CROPHON fF 
soowes Europeans and especially the British 

featured and Germans, seem to be a bit ahead of 

S588 us. This is in the use of tape synchro- 

, nized for home movie production. I 

W eested know we have our Magnastripe and 

$43°95 other similar systems and these have 

bulletin undoubted advantages, but now be- 

est, but coming a strong market factor are / 

eh several units which can be attached 8 SF 
eal to any tape recorder to perform lip —— 
pietnifomneam syne functions with the movies. Not my 


much bigger than a lady’s shoebox and 
of relatively modest cost, these units 
function on a carrier basis. Generally 
a very-high-frequency signal is put on 
sub- the tape along with the program sig- 


nals and this is subsequently modu- i . : 
ch lated with a low-frequency signal and Tigikeaanssitt tne ante ondsohoyeneaee 

on some units there are even motor Cc Ided of h duty, bl “eh ii ; 
nber interlock devices. It all adds up to the ase moulded of heavy-duty, black phenolic. 
new fact that at reasonable cost lip sync Available with either straight or retractable 
four home movies are becoming very much cord. Supplied with hanger bracket. 

the thing over in Europe. We have had | (fs "" “a 

several such devices in our country ; 
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ago Magnecord had a brief fling with 
an especially effective type. The 
trouble with all of these was the high 
cost and so, except for professional 
use, they sort of fizzled. Surely with 
our genius for mass production and 
automation we can come up with a rea- 
sonably priced item like this that 
would seem to have quite a potential 
considering the ever-growing popular- 
ity of home movie making. 

One other really intriguing item 
stems from the Germans who for some 
time now have been trying to come up 
with a completely revolutionary idea 
in magnetic recorders. This is a device 
in which “tape” is not really tape as 
we know it, but rather a sheet of oxide 
coated plastic, roughly equivalent in 
size to this page you are reading. In- 
serted in the machine somewhat on the 
order of paper in a typewriter, the 
sheet remains stationary, while the 
magnetic pickup and record heads are 
on a carriage type of affair which 
“scans” the oxide sheet back and forth 
line by line, again analogous to a type- 
writer. From what I understand there 
has been a lot of progress made on the 
device but many problems remain un- 
solved. The big point of it all is motion- 
al stability and a presumably fast and 
easy method of “tape” sheet duplica- 
tion and lower material costs. Still in 
the realm of “blue sky,” but -so was 
the atom bomb a few years ago. 

As was to be expected, Ampex and 
all the other tape people were going 
all out for the 4-channel tape and I 
observed enough reaction by visiting 
dealers to gain the impression that 
most of the reaction was favorable. A 
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St. Louis 8, Missouri 


SEND 


| ELECTRONICS 
WORLD 
EVERY 

MONTH 


city zone state 


Check one: [] 3 years for $10 
(0 2 years for $17 
(1 1 year for $4 


In the U. 8., its possessions, and Canada. 


Foreign rates: Pan American Union 
countries, add .50 per 
year; all other for- 
eign countries, add 
$1.00 per year. 


Mail to: ELECTRONICS WORLD 
Dept. EW-9-9 
434 S. Wabash Ave., Chicago 5, IIl. 


FIX OLD 
RADIOS 
INA 
JIFFY! 


Fix ’em 
good as new... 
without lost 
time or 
needless testing 


Often it takes more time than it’ ha worth to fix old radios 
but when you own this 3% pound, 744-page 
Ghirardi RADIO TROU BLESHOOTER’S HANDBOOK! 
The only service guide of its kind still in print! Gives 
common trouble symptoms and remedies for over 4,800 old- 
time receiver models made by 202 manufacturers prior to 
1942—also auto radios. Even beginners can use it to repair 
old sets that might otherwise be thrown away because serv- 
ice data is lacking or because testing takes too long. 


CUTS SERVICE TIME IN HALF 


This famous Handbook more than pays for itself the first 
time you use it. Covers 85% of the things that are apt to 
go wrong. Shows exactly where the trouble is likely to be. 
Explains step by step how to fix it without lost time or 
useless testing. 

Gives full service details on old sets made by Airline, 
Apex, Arvin, Atwater Kent, Belmont, Bosch, Brunswick, 
Clarion, Crosley, Emerson, Fada, G-E, Kolster, Majestic, 
Motorola, Philco, Pilot, RCA, Silvertone, Sparton, Strom- 
berg and dozens more. Includes hundreds of pages of old 
tube, transformer and other components data. 


10 DAY FREE EXAMINATION _ 
| RN-99, RINEHART & CO., Inc. | 
| 232 Madison Avenue, New York 16, N. Y. 


Send RADIO TROUBLESHOOTERS’ HANDBOOK for 
10-day examination. If I decide to book, I anne 


(SAVE! Send 86.95 with order and we pay postage. 
] Same 10-day return privilege "with money refunded.) | 


k guTsioe u u. s. A Price Rit. % 45 cash with order only. 
if you in 10 days. ] 
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TESTS AND REJUVENATES 


ow Completely 


nnt 
U ye 


SELF-CO 


Used by Thousands of Professional Servicemen 


all black & white and color 


picture tubes at correct fila- 
ment voltage from 1 to 12 V. 


TESTS AND REJUVENATES 


110° tubes with 2.34, 2.68, 


6.3 and 8.4 volt filaments. 


TESTS AND REJUVENATES 


color picture tubes. Checks 
each color gun separately 
same as black & white tubes. 


MAKES NEW PICTURE TUBE SALES EASIER 


Gives you more value than ever—all-in-one. 
Quickly checks and corrects most TV picture 
tube troubles in a few minutes right in the 
home without removing tube from set. 

Gives new useful life to weak or inoperative 
tubes. Checks leakage. Restores emission and 
brightness. Repairs inter-element shorts 

and open circuits. Life test checks gas content 
and predicts remaining useful life of picture 
tube. Completely self-contained in 
leatherette-covered carrying case. Net, $6923 


ACCESSORIES for USE ONLY with FORMER B&K Medels 400 and 350 CRT 


¥ 


Model C40 Adapter. For use only with all previous B&K Model 
400 and 350 CRT’s. Tests and rejuvenates TV color picture 
tubes and 6.3 volt 110° picture tubes. 


Model CR48 Adapter. For use only with all previous B&K 
Model 400 and 350 CRT’s. Tests and rejuvenates 110° picture 
tubes with 2.34, 2.68, and 8.4 volt filaments. 


Net, $9.95 


Net, $4.95 


See your B&K Distributor 
or Send now for Bulletin ST24-N 


/Be2K MANUFACTURING CO. 


3726 N. Southport Ave. e Chicago 13, Illinois 


Order direct from: 


YOUR COPIES OF 


ELECTRONICS 


ARE VALUABLE! 


JESSE JONES BOX CORP. 


Dept. EW 


Box 5120, Philadelphia 41, Pa. 
(Established 1843) 


Keep them neat... 
clean...ready for 
instant reference! 


Now you can keep a year’s copies of ELEC- 
TRONICS WORLD in a rich-looking leather- 
ette file that makes it easy to locate any 
issue for ready reference. 

Specially designed for ELECTRONICS 
WORLD, this handy file—with its distinctive, 
washable Kivar cover and 16-carat gold leaf 
lettering—not only looks good but keeps 
every issue neat, clean and orderly. 

So don’t risk tearing and soiling your copies 
of ELECTRONICS WORLD—always a ready 
source of valuable information. Order sev- 
eral of these S WORLD vol- 
ume files today. They are $2.50 each, post- 
paid—3 for $7.00, or 6 for $13.00. Satisfac- 
tion guaranteed, or your money back. 


(Be sure to specify whether you want letter- 
= 5 be tronics World or its former 
title, Radio & TV News.) 


number of dealers were still puzzled 
about the relationship of the cartridge, 
since RCA had announced once again 
that it was releasing equipment to play 
these tapes. But the real bombshell 
was the Bell Co. which much to the 
consternation of many jumped into the 
cartridge ring with no less than six 
tape cartridge playback machines, all 
of which were purported to be avail- 
able for early delivery. In spite of this 
development, most people were of the 
opinion that the 4-channel reel-to-reel 
tape would be the quicker to get off 
the ground. Very likely both will soon 
be on the market and it will be up to 
individual preferences which system 
will appeal most to the consumer. 
From a strictly quality viewpoint, for 
the hi-fi man, the cartridge will just not 
make the grade. Furthermore at this 
time I am not even sure whether the 
four-track reel tape will meet with the 
unqualified approval of the tape en- 
thusiast. Early reports had the quality 
of the four-track stuff as at least equal 
to the old two-channel tape. 

I have a number of the first pro- 
duction of four channel tapes now for 
review and to be quite candid and 
blunt about it... I’m not overly im- 
pressed. Of course, it is to be empha- 
sized that this is the very first produc- 
tion run on these tapes and there are 
undoubted “bugs” that will have to be 
worked out, but thus far I have been 
bothered by several things. Layer-to- 
layer “print-through” is much greater 
than it should be and, on virtually 
every tape, I heard cross-modulation 
between the two sets of stereo tracks 
during the quieter sections. Probably 
on the average type of speaker system 
this might not be noticeable, but it 
sure is with high-quality units. Noise- 
wise, the new tapes scored fairly well, 
but as far as I am concerned there is 
a lack of brilliance and a diminution of 
transient impact between the four- and 
the two-channel. So with this in mind 
... that what I review may not be of 
optimum 4-track quality ... here goes! 


A MIRACLE IN SOUND 
Mercury 4-track demonstration tape. DE 
MS-3. Price $7.95. 

The one side of this tape is devoted 
to pop selections from the Mercury 
catalogue, the other to classical selec- 
tions. The pop side was quite cleanly 
recorded at good volume levels, was 
well balanced, and stereo directional 
effects and other stereo aspects were 
well maintained. Noise level was no 
higher than 2-channel equivalent. How- 
ever, I did hear a moderate amount of 
print-through at the beginning of se- 
lections and I also could hear cross- 
channel modulation. 

The classical side was recorded at 
lower volume levels and there was 
more noise apparent although still 
nothing too objectionable. Balance be- 
tween the two channels had to be ad- 
justed for equal output. There was 
again print-through and cross-modu- 
lation. One of the selections, the Wag- 
ner “Siegfried” excerpt, I had available 
on two track. I set up my machines so 
ELECTRONICS WORLD 
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BC-929 3-INCH SCOPE 


Low cost station monitor and/or 
bench scope. Has Horiz., focus, 
Paty intensity controls. Tubes: 
N7, 2—6H6. 1—6X5, 1—6G6, 
1—2X2, 3BPi CR Tube. Voltage 
req. 115V 400 ¢ 24VDcC. 
plete with tame: exc. 
used 


AND NEW ... «1... seers 12.95 
Conversion instructions for for" 60 


BC-733 VHF 10-TUBE AIRCRAFT RECEIVER. 
6-channel xtal control. Freq. 108.3 to 110.3 
Mc. Dual filter range. Easily converted for 
tracking Sputniks! $7 95 
Exc. used. Complete with tubes...... s 
Brand New complete with tubes......... $8.95 
Dynamotor for above 12 or 24 V.—-New $5.95 
AN/APR-4 RECEIVER only. 38 to 4000 Me in 
5 tuning unit ranges. High precision laboratory 
instrument used monitor or indicate fre- 
quency of any signals within its range. Includes 
wide and narrow strip selected from 
panel. Outputs provided for ————- to 
pulse analyzer, $69 50 
Input 115 V_60 cy. LIKE NEw . 
Tuning Units: TU1IG, TU17, TU18. —_. $33.5 
DOGS. a6 « i.en bi bee es oo oe cee $89.50 
AN/ARN-SA AIRCRAFT siceiwie 11 tube 
superhet, 3-crystal control UHF for static-free 
reception. 

Exec. used with tubes.............. be 


ASB-5 "SCOPE INDICATOR 
ND NEW, includ- 
a a tubes, together 


in Navy Aircraft 
RADAR equipment. 
Easily converted for 
es operation. 

ALUVE $250.001 


oun tow $15.95 
SCR-522 2-METER RIG! 


Terrific buy! VHF Transmitter-reveiver, 100-156 Mc. 
channels. Xtal-controlled. Amplitude dulated 
oice. They’ i fast! Excellent condition. 
SCR-5S22 Transm “Receiver, complete with all 18 
tubes, top rack and metal case. 32 32 
COMBINATION. ... 2... +e eeeneee Special . 
Receiver only, with all tubes.......--...++ 19.50 
Transmitter Gol ¥, with all tubes... 0.020. : 2.25 
Accessories for ailable. 


BC-312 RADIO RECEIVER 
FOR VEHICLES 


6 Bands 1500 KC to 18 Mc. continuous tuning. 
Phone and CW, internal dynamotor. Swell ham 
mobile receiver very clean, diagram included. 
Complete with Tubes and 14 V 

Dynamotor. Exc. Used...........- s 
BC-312 AC Model, with 110 V AC Power Sup- 
Bly MABE wccovcccceccescnss $59.50 


LORAN APN-4 
FINE QUALITY 


NAVIGATIONAL EQUIPMENT 


and crysta 
INDICATOR 10-68 /APN-4, and —— ver, $42 50 
R-98 /APN-4, complete with tubes. hd 


Receiver-indicator as above, — 8 $59.50 


mp 
Seti inten Sek Sees tae or, 940.00 


LORAN APN/4 


OSCILLOSCOPE 
Eas: converted for use on ra- 
fo- service bench. 


Completely Assembled 


Supplied with 


MN26Y BENDIX DIRECTION FINDER 


150-325 Ke; 325-695 Ke; 3-4.7 Mc. Complete with 
tubes, yi 

BRAND NEW own ee eee se ess Ld 
OE RR te 


BENDIX DIRECTION FINDER 
For commercial navigation on boats and planes. 150- a 
1500 Ke. ven ge 
§ Mx-26-C Receiv: with 12 tubes. 
MN-26-C With 13 Tubes, BRAND NEW . 
MN-20-E Rotatable Loop...........+. - 
MN-52 ‘Asimuth ‘Gon: BOX... ser eences 2.95 
All necessary ,. 


LORAN R-65/APN-9 RECEIVER 
& INDICATOR 


AN/ART-13 100-WATT XMTR 


11 CHANNELS 


200-1500 Ke 
2 te 18.1 Mc Complete with Tubes 


FM TRANSMITTER- 
RECEIVER 


APN-1. 420 to 460 Me Air- 
eraft Radio altimeter equip- 
ment. Tubes: 4—955, 3— 


12837, 4——-12SH7, 2— 

12H6, 1—VR150. Complete with 

all tubes and mount. For 27 V DC. a8 95 
Ss 5 scachow «3.50 s anew s bs 
Original operating manual for above..... . $1.00 


ARC-5/R28 RECEIVER 


2-meter Superhet. 100 to 156 Mc in 

4 crystal channels. Complete $24 4 
with 10 Tubes. BRAND NEW bd 

* 110V AC Power Sup. Kit for above $9.75 


ARC-5/T-23 TRANSMITTER 
100-150 Me Includes 2—832A, 2—1625 $21 50 
Tubes. BRAND NEW. . ‘ 
SPECIAL Rcxauen quantity ARC- 5/T23 xmitters, 
OFFER! Excellent Used, less tubes......... $5.95 
MD-7 MODULATOR for T-23, eed with $9 95 
4 tubes, LIKE NEW. bs 


Famous Collins Autotune Aircraft Tr 
AM, CW, MCW. Quick change to any of ten oo 
set channels or manual tuning. Speech amplifier/ 
clipper uses carbon or magnetic mike. Highly 
stable, highly accurate VFO. Built in Xtal con- 
trolled ca eo PP811s modulate 813 in _ 
up to ‘iow’ ~ ~! a A Re ed Ham bi 
a a ow price g. cost 

$48.50 


ue. hata oo n piel w'030 9 0 90> :s 


A leceiv a) 
Tubes, Like New. . 


234-258 MC RECEIVER 
AN/ARR-2 


BRAND NEW 11-tube UHF 
Tunable Receiver with sche- 
matic. Only a few at this low 


voce with tubes $8.88 


SCR-274 COMMAND yee i 
ALL COMPLETE WITH TUBES Like 
Type —_ Description Used New §j 
BC-453 Receiver 190- £50 | > a $14.50 ose rod 
ff BC-454 Receiver 3-6 Me.......... 9.45 4s 
BC-455 Receiver 6-9 Me Ce eecsencs 10.45 i3: 4s 
F BC-450 3-Receiver Control Box..... 1.29 1.75 | 
’ 
- o. hs AC Power Supply Kit, for all 274-N and 
Receivers. Complete with metal $1. 95 | 
ony " saneatanens Peery Tere 
2 ctor, ired, tested, ready to —— -$11.50 a 
5 SPLINED TUNING KNOB for 274-N snd ARC-5 
RECEIVERS. Fits BC-453, Bo-and and 49 g 
n Ce Sr cabelas 4 064 e a's 90a kasi ue c 5 
3 vr cgge on been neg 5.3 Me. — $1. 85 y 
with a oO BRAND NEW 
ge TaaNemitye —5.3 to 7 Me. Complete with 
f all tubes and crysta’ 5 * 
sc-459 Wibeairini:6:1 Me.” compiete with all i 
ai RAND NEW. Boot tees e esse seseeresos 15 
ARC-5/T-19 TRANSMITTER—3 to 4 Mc. BRAND iy 
5 NEW comple & 5 : 
Bo456 Modulator USED 3. 5.95 
451 Transmitter Control Box.. 1.25 NEW 1.49 § 


Power on, KIT, for a Command Transmitters. 
Provides all needed voltages. 
A quality sit, OMIY. . ec eececececes 


.. $29.50 I 


8C-603 FM RECEIVER. 10-channel push button tuning 
or Ragene- nerd tuning, 20-28 Mc. Complete $14 95 
wi ee. wes. s Loge BRAND NEW . 
120 or Syria otor for bove 

ye  F  carspabiaceepagpeteiael Brand New $5.50 


Bc- 
og ee above except 27 to 38.9 ' $23.50 


AC POWER SUPPLY FOR FoR acess, 683 
Interchangeable, < sere ae fone tor. fas On-Off 
REOVR. DED. 45 
VDC @ 80 Ma. 24VAC @ ote ae a 
pe with easy instructions............ 


Direct remote control for radio equipment Uses 


7 4 flashlight batts. Provides wins ‘or Microphone 
and sidetone to headset. Hi Lo imp., Mike 

ts-J j . Makes good. phone $2 4 
~ —iPee cede .49 


meeeT Fi ran MOTOR 


square x haft tend 
‘ 10,000" Rem.” “Say v be" extends 
: i 


STORAGE BATTERY 


3 Amp. ge A BRAND =_— 
Cee eeeereiveeversrerse Only $2. 69 


7 VOLT BATTERY “PACKAGE” 
pen A Amp. Hr. Willard Storage 
1—2V. 7 prong Synchronous Plug-in 
Vibrator 
| 1—Quart Bottle’ Electrolyte " dor’ “3 
ce 
ALL BRAND NEW! 
Combination Price ......... $5.45 


Please inciude gene —eanle with order—Balance C.O.D. 
50¢ rents FO. = all under $5.00. All 
shipments F.0.8 bg gm N.Y.C. All Merchan- 
dise subject to Prior Sale and Price Change. 


ARC-S MARINE RECEIVER-TRANSMITTER 
Me BRAND NEW with © tubes... | SI@o9S 


EE Pe Ta nd | SI24S 
MODULATOR for above, new with tu 

BC-906 FREQ. METER—SPECIAL 
Cavity type, 145 to 235 Mc. 
BRAND NEW, complete with 
antenna. Manual included. 


PRICE... $9.88 


STANDARD TUBES 


moved From Brand New — Gerlnment 
xs 807 


iss “3s 6AJ5 45/16 . ++ 98 
Q4 3 6AKS 35 | 6ES ... .35 | 813 .. .6.95 
AGS ... 6c4 ... 25 | 6AC7 .. 55 | 826... .44 

I2AT7 . .45 | GX4 _... .32 | 636 ee - 22 56 ae - -75 

12x4 -35 | GALS .. .33 | 6BAG 38 | 1625 .. .29 


12AXS . .45 | 634 -59 | GASG .55 isas -29 
MINIMUM TUBE ORDER: 6 ‘TUBES (6 of a number or 6 


$12.95 


BC-620 FM TRANSCEIVER, 20-28 Mc. 
POWER SUPPLY for BC-620, 659, available 4 & 


BRAND NEW. Complete witl. tubes. .... 
12 or 24 Volts DC. Specify. ..............- 


SCR-625 MINE DETECTOR 
Complete portable outfit in original packing, with 
all accessories. Brand New............-- $22.50 


TG-34A CODE KEYER, 


Self-contained automatic unit, re- } 
produces code practice signals re- 
m paper tape. By use of 

je- 


practice signals to one or more per- 
sons at speeds from 5 to 25 WPM. 
BRAND NEW, in $16.88 
original carton. 


Set of 15 Reels, Code Practice $i 


eee ee 15.95 7. S. 
rata eS eat sta win 
DYNAMIC BOOM MIKE M-33/AIC. on impedance. ith 


mounting bracket for A 
VALUE 


DYNAMIC HANDMIKE, with ‘‘Press-to-talk’’ Switch on 
handle, cord and plug—BRAND NEW, only $2.95 


DYNAMIC HANDMIKE, aircraft, made by Telephonics com, 
Press-to-talk switch on ‘nike. BRAND NEW $4.95 


Hi-Fi DYNAMIC HEADSET with Cushions 
Freq. Range: 40-14000 CPS. No Distortion. $1.85 
BRAND MEW... 6. eee w eee eee eee ss eeoes 


ee ee ee Le, 
q MICROPHONES Excellent BRAND §j 
ode! Used NEW 


Mm. Description 

§ T-17 ...Carbon Hand Mike... .$4.7 $6.95 J 
T-30 ...Carbon Throat Mike... .34... .74 

i 7-45 ...Army and Navy Lip Mike....... 1.25 S 
T-28 ...Carbom Mike. ...cccccccccvee 5.95 
We os pS cbse wvcccccces sdvee 3.88 4 
RS-38 ..Navy Type.......... 2.69. 4.75 

H : ADP aed ° het ES 
' HS-23 . .High be vos meer eb oe « 
§ = +4 Low Impedance. 
- Low Imp. (featherwt. e. 
i# He “ie/u iY se ie Imp, (2 units) . 
00 ohm Low Impedance 

¢ HEADSETS. BRAND NEW, PER PAIR sped a 
CD-307A Cords, with PLSS plug and JK2 
CE ath ieee ni bewes ¢0<<.0 0 0 Se oe. BO 
Earphone Cushions for above—pair 50 


=n Gs ae oe om os ow oe oe on oe os oe oe ol 


MOBILE-MARINE 
DYNAMOTOR 


input 12V BC. Output: 625 Vv 
oc Ma, for 

talk intermittent 
Sh 


v. 
Output. Used NEW 
400V .400A $4.99 $6.75 
224V .07A 2.75 ~—=«4.«. 78 


T 
DA-19-A 2sy 11 
DM-28 28V 


6A 
540V.25A 1.95 3.75 


28V 7A 


for FUN, BUSINESS, SPORTS, INDUSTRY, BOATING, AUTOMOBILE 


ne NEW Citizone Broadcaster 


COMPLETE 11 METER 
TRANSCEIVER 


NO EXAMINATION 
REQUIRED / 


May Be Used 
by Anyone! 


% Universal operation. One unit works on 115V AC or 12V_ mobile. 
Operates in Home, Office, Car or Field. No tests or examinations 
required. Any citizen over 18 years of age may use any of the 
FCC-axsigned 22 channels in the 27mc range (11 meters) for trans- 


mitting and receiving. 
*% EXCLUSIVE! 


simultaneously. 


Channel switch allows choice of three channels for 
operation. Receiver and broadcaster units are tuned to same channel 


COMPLETE WITH CRYSTALS 
FOR CHANNEL 1] AND 
PUSH-TO-TALK MICROPHONE 


% Operation extremely easy; only three controls; Channel, Squeich 


and On/Off/Volume. Squelch control subdues background noise 


for muted standby operation. 
instantaneous transmission or reception. 


Offers push-to-talk operation for 


o* $1299 


% 10 Tube Receiver/Transmitter is crystal controlled for stable opera- 


tion. With proper crystals, all channels are covered. Tested pairs 


available th any channel. 


$13 °° pown $748 per mo. 


*% Power In : — 5S watts. AM modulated. Compact: — only 
Syent dais”. ” Light weight, 9 Ibs. Meets all FCC requirements. 
% Modern “living room” design. Carrying handle also acts as tilt 


stand for fixed operation or mounting bracket for permanent in- 
stallation, making the Broadcaster extremely versatile. 


ee ee ee ee ee ee ee ee ee ee ee ee SE Bae eee ees |] 


PLEASE RUSH NEW BROCHURE ON THE GLOBE CITIZENS BROADCASTER TO 


j al Wile) Thiel tic ADDRESS: 


eS een es CITY & STATE: 
anh  aeERe cae 


FREE CATALOG, TOO Ew-9 


HANDLE JOBS TWICE 
AS FAST WITH YOUR 
OSCILLOSCOPE! — 


A complete guide to when, where | 
and exactly how to use the 
handiest instrument of all 


Learn to use your ‘scope on all | 
types of work—and see how much | 
faster and more accurately you get 
things done! 

This 346-page revised edition of | 
MODERN OSCILLOSCOPES AND | 
THEIR USES teaches you all about | 
these versatile instruments. You learn | 
to locate AM, FM or TV troubles 
quickly. Methods of handling 
tough realignment jobs are 
clearly explained. Every de- 
tail is outlined — from making 
connections to adjusting com- 
ponents and setting ’scope con- 
trols. And you learn to analyze 
patterns fast and right! In- 
cludes data on quantitative 
measurements, the slickest way | 
to diagnose many color TV 
troubles and align circuits. Also 
covers ‘scope uses in lab work, 
industrial electronics and teach- 
ing. 370 illustrations. 


PRACTICE {0 DAYS FREE 


! —_ RN-99, RINEHART & CO., <—— 
232 Ave., New York 16, N. 
Send MODERN osc ILLOSCOPES for 10- te no - 
examination If like book I will then send 
6.50 (plus aR. Be promptly in full payment. If ioe. 
et and oe ol rou eg 5 | 


| (SAVE! Send $6.50 and Rinehart 

| a= a fy ae return eaten with maak 
| PEMD sec cc here cd ses sees ete weweesecvsesene | 
| rl EERE TT oERE LC LERE TS EEE TT EET EEE TS | 


| oar City, Zone, Sta 


The Big, Exciting RIGO | 


featuring hundreds of exhibits 
and displays of the = latest 
in hi-fi and st 


All shows open to the 
public Fri., Sat., Sun., 1 to 10. M. 
Admission 75c, chil 


% MILWAUKEE—Sept. 11, 12, 13. Pfister Hotel 


ROCHESTER, N. Y.—Sept. 25, 26, 27 
Sheraton Hotel 


§ BUFFALO—Oct. 30, 31, Nov. 1. Statler Hotel 
® SEATTLE—Nov. 6, 7, 8. New Washington Hotel 


® PORTLAND, ORE.—Nov. 13, 14, 15 
New Heathman Hotel 


eS 


@ PHILADELPHIA—Nov. 20, 21, 22 
Benjamin Franklin Hotel 


RIGO Enterprises, Inc. 


500 N. Dearborn St. « Chicago 10, Ill. 


@ THIRD ANNUAL DETROIT 
HIGH FIDELITY SHOW 
Oct. 16, 17, 18. Statler Hotel 


Bribie 


that I could A-B from the 4-track 
to the 2-track at the same volume 
levels. To me, the 2-track had it over 
the 4 in terms of brillance and espe- 
cially in transient response. It seems 
hard to believe that this could be the 
case, since the only difference between 
two- and four-channel is the magnet 
gap area. 

Mercury has some of the most capa- 
ble technical people in the record busi- 
ness so I cannot entertain the idea 
that something is amiss from that 
point. I think further evaluation is 
necessary, if possible with another 
copy of the tape. I think it best at this 
time to attribute the things I hear to 
sheer newness . . . and lack of famili- 
arity with the medium on everyone’s 
part. It is certainly unjust to draw 
any definite conclusions regarding the 
technique at this very early stage of 
the art. 


DANCING AND DREAMING 


| The Jay Norman Quintet. Concertapes 


4-track tape 4T-5001. Price $7.95. 

Much the same applies to this tape 
as to the Mercury. This is all pop ma- 
terial and well done for its type. The 
recorded level is very high and signal- 
to-noise ratio quite good. Generally 
the sound is reasonably clean, but there 
was a certain “coarseness” to the pi- 
ano I found unpleasant, and it may be 
once again a matter of transient re- 
sponse. Here, too, I found print- 
through and _ cross-modulation was 
somewhat more severe since the ma- 
terial on both sets of tracks is quite 
loud and in any quiet passage if the 
loud is juxtaposed, it rattles through 
quite audibly. These people have a 
good reputation in the 2-track field 
and know what they are doing. Sooooo 
... once again it is either “early pro- 
duction blues” or (perish the thought) 
an inherent problem with the 4-track 
medium. Let’s hope not ... . but I felt 
there was no point to be gained in not 
reporting the phenomenon which I 
heard. 

I will have more 4-track reviews 
next month, and I’m going to listen 
very critically and at the same time 
check my setup thoroughly. Maybe 
we'll have some nicer things to say! 


TAPE EDITING TIP 
By ROBERT E. MONROE 


goes of tape on Viking FF 75 or 
Heath TR-1A tape decks is made 
simpler if the tapelifter-pressure pad as- 
sembly is removed. The screw which 
holds this unit is located just below the 
record and erase head cover. If the selee- 
tor switch is in the stop or rewind posi- 
tion, the screw is accessible from the 
front panel. 

After loosening the screw and lifting 
the pad assembly up and out, turn off the 
drive motor and place the selector switch 
in the rewind position. The tape reels 
may now be easily rotated by hand. In 
this manner, it is possible to —- 
sounds precisely enough to remove 
“s” at the end of a word. Sark i aunet 
spot to be cut directly over the playback 
head with a black or yellow glass mark- 
ing crayon. —0- 
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REMARKABLE TUBE VALUES AT 1950 PRICES 


ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
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| small amount of treble boost 


| | Preamp for Stereo | 


(Continued from page 67) 


put signal to give a constant output 
with frequency is the function of Rs, 
Cs, Cs, and C;. This network provides 
negative feedback which is frequency 
selective to compensate for the stand- 
ard phono (RIAA) and tape (NAB) 
recording characteristics. A flat re- 
sponse from a standard recorded disc 
occurs with R; at 6000 to 12,000 ohms, 
see Fig. 3, depending on the actual 
values of the capacitors in the network 
and also the recorded material and re- 
sponse of the magnetic pickup used. 
Fig. 4 shows the response and treble 
equalization for tape at a speed of 7.5 
ips. The .01-sfd. capacitor from the 
12AX7 cathode to ground provides a 
above 


| 10,000 cps as part of this equalization. 


The treble equalization control, 
which is labeled “Tone” in Fig. 2, en- 
ables the operator to correct for devia- 
tion in components or recorded mate- 
rial to give the most pleasing response 
from his particular audio system. A 
linear taper pot was used for this tone 
control. 

These preamplifiers will give an 
equalized output with most magnetic 
pickup impedances and have operated 
successfully with pickup impedances of 
2000 to 6000 ohms at 1000 cps. The in- 
put impedance to the preamp increases 


| with frequency because of the frequen- 
| ey selective negative feedback to the 


emitter of the 2N508. The impedance 
of the magnetic pickups will also in- 
crease with frequency but will be be- 
low that of the preamp. 

The feedback decreases at low fre- 
quencies because of the increasing re- 
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Fig. 5. The common power-supply circuit. 


actance of the feedback capacitor in 
series with the tone control. Each of 
the two feedback networks gives the 
desired increase in gain at the lower 
frequencies to accomplish the correct 
compensation required for tape play- 
back or for disc. 

C; decreases the amplifier gain at 
the higher frequencies in accordance 
with RIAA requirements. This elimi- 
nates the need to load a reluctance 
pickup with the proper resistance for 
high-frequency compensation. 

The noise level in this preamp is 55 
db or more below the standard refer- 
ence level which gives an output of 1% 
volts. The total harmonic distortion of 
this preamplifier at this level is % 
per-cent. 

Figs. 1 and 6 show the component 
placement adopted by the author. Dif- 
ferent component arrangements are 
possible as long as the high-signal-level 
wiring and components at the two out- 
puts are not in close proximity to either 
input. 

If a UPX-003 is not available, then 
this stereo preamp may be constructed 
from scratch and the required 100-volt 
supply could be obtained by decoupling 
from a power amplifier voltage supply. 
The total current required for both 
preamplifiers is approximately 2 milli- 
amperes. —30— 


Fig. 6. Under-chassis view showing component layout for the dual preamplifier. 
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A Preamp 


Top view of preamp. Adjustment shown is feedback control. 


one wishes to measure a.c. voltages 

that are below the level one may ex- 
pect to read accurately on a conven- 
tional voltmeter. Generally, these will 
involve readings in decibels in such ap- 
plications as measuring signal-to-noise 
ratio, hum level, residual noise, fre- 
quency runs on tape recorders or disc 
equipment (where the level used may 
be 20 db or more down from normal 
signal level), and other uses. 

A meter that can read, say, 60 db 
down from a reference level that will 
itself be within the range of the instru- 
ment is a useful adjunct to the array 
of equipment of any radio-TV or audio 
technician or experimenter. Such in- 
struments are indeed commercially 
available, but prices run so high that 
it scarcely pays to buy a separate in- 
strument when an existing one can be 
adapted for much less. 

Since virtually everyone who does 
some sort of work in electronics has 
a voltmeter of one kind or another, 


Tone wi are numerous instances when 


“or Your Meter 


/ Useful deflection with low-input a.c. voltages, handy 


in audio and other applications, is easily obtained. 


unnecessary expense can be avoided by 
increasing the sensitivity of an existing 
unit with an accessory that does not 
require any alteration of the main in- 
strument itself. The author already 
had a v.t.v.m. with a scale calibrated 
in decibels that could read down to —20 
db below its zero reference level. 
(Many popular units meet and exceed 
this range.) Taking this into account, 
plus the fact that modest amounts of 
operating power could be tapped off 
from any of a number of other avail- 
able instruments, the following re- 
quirements for an a.c. preamplifier 
were projected: 

1. It should provide at least 40 db 
gain after the application of feedback 
to insure wide frequency response and 
stability. 2. A control to vary gain a 
few decibels on either side of the nom- 
inal gain should be included to permit 
accurate calibration and make allow- 
ance for tube and component aging, 
tube changing, power-supply fluctua-. 
tions, load variations, and the like. 3. 


An 8” x 4” chassis allows plenty of room for components. 


Response should be flat + 1 db for a 
range from at least 15 to 40,000 cps. 
4. It should have low internal noise, 
including hum. 5. Parts used should 
be readily available. 6. Good quality 
should be combined with reasonable 
cost. 

The completed unit described “here 
exceeded these goals. At 40 db gain, 
it was flat + 1 db from 15 to 50,000 
cps, and down 2 db at 60,000 cps. When 
adjusted for only 35 db over-all gain, 
it was flat + 1 db from 10 to 80,000 
cps. 


Construction 


The chassis used is aluminum and 
measure 8” x 4” x 1”. The two 6SQ7 
tubes were chosen for several reasons: 
they could supply the necessary gain; 
they used octal sockets, thus providing 
greater work area and heavier pin lugs 
for point-to-point wiring of compo- 
nents; they were available; and if 
necessary, one could be found in almost 
any old radio set. 
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The grid resistors, R, and R, in Fig. 
1, were chosen with consideration for 
Miller effect. This involves the shunt- 
ing capacitance of the tube itself on 
high frequencies due to such factors 
as interelectrode capacitance and tube 
gain. The resultant cut-off point for 
high frequencies (where response will 
be approximately 3 db down) falls at 
45-50 ke. for the first stage and 65 kc. 
for the second stage. 

The plate resistor values were also 
chosen carefully. The voltage gain of 
the first stage is approximately 48, cor- 
responding to a decibel gain of 34. The 
gain of the second stage is approxi- 
mately 75 (38 db). The power ratings 
of all resistors in the unit are mini- 
mum values as far as low-noise opera- 
tion and current-carrying capacity are 
concerned. 

When the feedback control, R:, is 
turned to provide minimum feedback, 
the gain of the preamp is approximate- 
ly 55 db. When the control is adjusted 
for maximum feedback, gain falls to 
zero without oscillation. If the gain 
of the preamp is reduced by 10 db for 
an over-all gain of 30 db, the fre- 
quency response of the unit will be ex- 
tended to cover from 8 cps to 100 kc., 
+ 1 db. This reduction in gain can be 
tolerated if the purpose of the unit 
is to provide more than normal v.t.v.m 
measurements where the signal would 
not fall under —50 db below the refer- 
ence level. 

A slightly restricted frequency range 
for measurements as low as —65 db 
can be obtained if R,; is increased in 
value to 250,000 ohms. If R,; is dis- 
connected entirely, levels to —75 db 
can be read. These sensitivity capa- 
bilities are, of course, based on a volt- 
meter that can read levels as low as 
—20 db. If the meter has a greater or 
smaller range, the stated sensitivity 
readings should be correspondingly in- 
creased or decreased. As previously 
mentioned, the greater the gain, the 
narrower the frequency response 
range; however, even at the maximum 
preamp gain of 55 db, response is still 
almost flat from 30 cycles to 10 kc. 

The coupling capacitors were chosen 
to provide adequate gain at 20 cycles 
when loaded with their complementary 
resistors (C, with R,, C: with Ru, Cs 
with Rs, C, with R;). These are almost 
minimum values; therefore if an exact 
duplicate is not available, choose a 
unit that has greater capacitance 
rather than less. 

The capacitor voltage ratings are 
quite adequate; however the construc- 
tor may wish to increase the voltage 
rating of input capacitor C;. All units 
should be of high quality and, before 
installation, each should be tested for 
a dielectric resistance of at least 1000 
megohms. Plastic-encased units are 
recommended. Outside foil notations 
should be observed, and chassis lay- 
out and lgad dress deserve careful at- 
tention. 


Power Supply 


A word concerning the power sup- 
ply. The d.c. current drawn by this 
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unit is on the order of 2 milliamperes. 
A supply that can provide this current 
at a voltage output of 250 to 300 volts 
d.c. is recommended. The filament 
voltage to the tubes is a.c. but no 
hum troubles were encountered be- 
cause of this. A center-tapped filament 
supply is both desirable and recom- 
mended. 

The various ground points should be 
connected together and then grounded 
to the chassis of the preamp at a single 
point. The filament center-tap is 
grounded at the power supply. Neither 
side of the filament wiring should be 
connected to the chassis. The “B+” 
voltage should be relatively free from 
ripple; a choke-input filter, followed 
by a dual 40-f. capacitor with a 10,000- 
ohm resistor between the capacitor 
sections proved satisfactory. In lieu of 
such a complete filter, however, an 
RC filter could be used inasmuch as a 
slight amount of ripple could be com- 
pensated for when the unit is adjusted 
initially. 


Adjustment 


After the completed unit has been 
checked for wiring errors, etc., power 
may be applied. Allow the unit to 
warm up for at least ten minutes. Ap- 
ply a signal from an audio oscillator 
directly to the voltmeter. Adjust the 
generator output control to give a 
reading of —20 db, or whatever other 
low calibration in db is desired, on the 
voltmeter. Without disturbing the level 
setting of the generator, disconnect 
the generator output from the volt- 
meter. Now connect the voltmeter to 
the output of the accessory preampli- 
fier itself. 

With the voltmeter voltage range 
switch set at the same position as was 
used to read the original —20 db signal 
from the oscillator or generator, adjust 
the “Zero Set” knob of the voltmeter 
to bring the meter pointer to exactly 
zero voltage (not zero db). This will 
compensate for any residual hum or 
noise from the preamp itself. 

Set the voltage range switch of the 
voltmeter so that a level of +20 db can 
be read conveniently. Then connect 
the generator output to the preamp in- 
put, still without changing the gen- 
erator’s output level. Adjust R, to pro- 
duce a reading of exactly +20 db on 


the voltmeter. The difference between 
a —20 db input and a +20 db output is 
the 40-db nominal gain of the preamp. 
An even greater gain can be secured 
(up to 55 db), as described earlier. 
Voltmeter db settings used in this pro- 
cedure may be changed to suit the 
particular instrument or the conven- 
ience of the user, but the basic pro- 
cedure is the same. 
Limitations 

As with many units this one does 
have its limitations; however they are 
few and not too serious. For one thing, 
the preamp was designed to work with 
a v.t.v.m. which has an input imped- 
ance of 200,000 ohms. However, almost 
any voltmeter with an input impedance 
as low as 100,000 ohms could be used 
with satisfactory results. This fact will 
permit the use of 20,000 ohms-per-volt 
meters that include decibel scales. Of 
course, if R, is changed to a higher 
value, such as 250,000 ohms, the input 
impedance of the voltmeter should be 
of correspondingly higher value. For 
best results, a meter input impedance 
of ten times the value of feedback re- 
sistor R; is desirable. If the loading 
of the voltmeter or external circuit is 
more severe than the minimum recom- 
mended, the output waveform from the 
preamp will be distorted, with attend- 
ant error in accuracy of measure- 
ments. 

Also, the accessory itself has a rather 
low input impedance (approximately 
47,000 ohms) ; therefore possible load- 
ing effects on the equipment under 
test should be considered in readings 
obtained. Again, for best results and 
greater accuracy of measurements, the 
input impedance of the preamp should 
be ten times the output impedance of 
the equipment under test. There is, 
of course, no loading problem with the 
low-impedance outputs of conventional 
amplifiers, with which this accessory 
will most frequently be used. Finally, 
maximum input voltage to the preamp 
should not exceed 0.5 volt a.c. 

When sensitive measurements are to 
be made, with readings directly in deci- 
bels, this instrument offers an accuracy 
and ease of operation that belie its low 
cost—which was less than ten dollars 
excluding the optional power supply. 

-- 
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R:—47,000 ohm, 1 w. res. 
R:—1500 ohm, 1 w. res. 
Rs—100,000 ohm, 1 w. res. 
Rs—33,000 ohm, 2 w. res. 
Rs—1000 ohm, 2 w. res. 
Re—330,000 ohm, 2 w. ret 


Rr—100,000 ohm pot (see text) 

C1, Cy—.5 pf., 200 v. paper capacitor 
Cr—.5 uf., 400 v. paper capacitor 
Cr—50 pf., 25 v. elec. capacitor 

J1, Je—Closed-circuit phone jack 

Vi, Ve—6SQ7 tube 
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Career Opportunities 
(Continued from page 40) | 


courses provide the key to a career in 
electronics for those who must hold 
down full-time jobs (often in a field 
unrelated to electronics) while acquir- 
ing their electronics training or for 
those who live and work in areas re- 
moved from the larger cities where 
such educational opportunities are of- 
fered. In connection with correspond- 
ence schools a few words of special 
advice are in order. Because the pres- 
ence of a teacher and other students is 
lacking it takes a lot more will-power 
and “stick-to-it-iveness” to successful- 
ly complete a course of study when you 
are “on your own” than when weekly 
attendance in the classroom is in- 
volved. Frankly, it takes real “drive” 
and those who acquire their “know- 
how” in this way deserve respect. 

In the writer’s opinion, correspond- 
ence courses are most valuable to 
someone who wishes to get a general 
background in electronics or a person 
already working in electronics who 
wants a better understanding of his 
job. When a person has access to in- 
struments, other technicians, a chance 
to operate electronic equipment, etc., 
he can obtain considerable benefit from 
a correspondence course in a very 
short time. Basically, any correspond- 
ence course requires that the student 
maintain his interest in electronics and 


this is usually easiest when he already 
works in the field. Correspondence 
schools now supply kits with instruc- 
tions to let the student build up some 
equipment and thus familiarize him- 
self with the more practical aspects of 
his trade. The sooner this “build-as- 
you-learn” technique is generally 
adopted, the easier it will be for the 
average student to acquire a practical 
and continuing interest in his work. 

Probably somewhere between the 
two-year technical institute and the 
correspondence course are the many 
different 3- to 9-month specialized 
courses offered by trade schools in 
most large cities. These courses gener- 
ally start with 3 months of radio fun- 
damentals after which period the stu- 
dent should be able to repair most 
radios and phonographs. The second 
term is usually devoted to TV servic- 
ing or some other specialty. A final 
course may go into color-TV servicing 
and such advanced applications as com- 
puters, broadcasting, recording, etc. 
This type of training is very valuable, 
especially if the student has a particu- 
lar vocational goal in mind. 

As we mentioned before, technical 
“know-how” has a way of growing. 
We know of one young man who took 
a correspondence course, then worked 
in a radio factory and, later, through 
his military service, developed enough 
background to undergo an eleven- 
year evening college ordeal which 
brought him a master’s degree and a 
top position in one of the country’s 
largest electronics concerns. 
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Some junior colleges offer a two- 
vear course leading to the degree of 
Associate in Science and there are also 
some colleges which conduct a major 
part of the training by mail with a 
short residence requirement prior to 
graduation. Most employers do not con- 
sider such training as being on the 
graduate level and hire people from 
such schools either as technicians or 
engineering aides. 

The electronics training offered by 
the Armed Services usually provides a 
sound base, but it is rarely that the 
particular specialty learned there can 
be applied in industry. Those who take 
up maintenance and servicing of elec- 
tronic equipment during their military 
careers generally have better prepara- 
tion for civilian life than those who are 
trained to operate specialized military 
equipment. Once a man starts to work 
in the electronics industry, the funda- 
mentals which give him an _ under- 
standing of electronics are his most 
important tool. 

Almost all of the larger corporations 
in our industry offer training programs 
of some type. These range from full- 
time, company-paid schools to time off 
for evening classes and tuition refund. 
Most companies that are not within 
easy reach of evening schools offer in- 
plant training which is usually an im- 
portant factor in advancement. Even 
small firms encourage their employees 
to attend evening schools since they 
understand the need for continued 
technical growth. 

Once a person is in the electronics 
field his technical “know-how” must 
keep pace with the constant rush of 
new developments. Books and maga- 
zines such as the one you are reading 
now are the main sources of informa- 
tion. Many engineers jokingly refer 
to the ads in technical magazines as 
the most important news source they 
have and there is a great deal of truth 
in this, but the technical articles usual- 
ly provide the details of new products, 
techniques, and new equipment. The 
tangible value that books and maga- 
zines represent to technical personnel 
ean best be realized by visiting one 
of the special libraries which practical- 
ly every electronics company maintains 
for its engineers. Magazines are kept 
for years and complex systems of in- 
dexing are devised to insure efficient 
referencing of the needed material. 

In conclusion, we would like to en- 
courage our readers to apply for jobs 
in the electronics industry. It is pos- 
sible that your present work does not 
make full use of your potential. Most 
people, after a year or so in one job, 
are ready to advance to a better po- 
sition but they usually have too little 
confidence to apply for the more diffi- 
cult but more rewarding position. The 
personnel manager of one well-known 
electronics firm confided that over 85% 
of all job applicants uwnderrate them- 
selves with regard to their technical 
ability. The proof of this lies in that 
company’s practice of promoting prac- 
tically all newly hired people within 
the first year! 
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Completely new edition of 
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or order by mail today! 


over 160 pages—600 illustrations 


e HOW TO BUILD A KIT 
e KIT CONSTRUCTION CHECK LIST 
e HOW NOT TO MAKE MISTAKES 
e WORKING WITH WIRE 
KITS FOR e YOUR HI-FI 

e YOUR SHOP 

e YOUR HAM SHACK 

e YOUR HOME 
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Be sure to pick up ELECTRONIC KITS—2nd Edition at your newsstand—or send for a 
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power plug. 
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All parts and easy- $ 7 go? 
to-follow instructions 


Kits may now be purchased from your 
local parts distributor. If your dis- 
tributor does not have these kits in 
stock, contact us directly. 
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Ready for immediate sog9"5 


Prices cover unit complete with mike. 
A FULL SUPER HET UNIT WITH 
RF AMP. Receiver can be tuned to 
all 22 channels plus 10 meter band. 
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Crystal Controlled Receiver 
and Transmitter 


Complete with Mike— $ 95 
Power Supply—Squeich. 
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F.C.C. Regulations 


Prices FOB Chickasha. 
Send 15% deposit on C.O.D. orders. 
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N OUR June editorial (“‘Service Unity 

at Last?’) we saw fit to give promi- 
nence to the most promising looking 
steps toward national service unity 
that we recall in many a year. The 
large and powerful Television Service 
Association of Michigan, often at odds 
with NATESA, had applied for mem- 
bership in the latter group. Some 
groups affiliated with the Texas Elec- 
tronic Association had also expressed 
interest along the same lines. Action 
with respect to Texas did not seem 
highly probable, even at the time, per- 
haps becoming a greater possibility if 
the TSA affiliation could be worked out 
to the satisfaction of all. TSA entry 
into NATESA however, to judge by 
direct statements from principals on 
both sides made to us and by published 
material released by both camps, 
seemed to be well on the way. The 
latest information on this important 
matter-—one of the biggest news items 
to come out of the service industry in 
some time—accordingly came as an 
unpleasant disappointment, as it will 
to many others who consider unity of 
paramount importance. 

The TSA application for NATESA 
membership has been denied. In re- 
turning it, Frank Moch, NATESA ex- 
ecutive director, said: “Under our con- 
stitution we can recognize one state 
group and only one local affiliate in 
any one city. Inasmuch as TESA- 
Michigan (formerly AMETA) has been 
duly recognized, we cannot recognize 
TSA-Michigan. 

“Further, since ESA of Detroit is the 
duly recognized local affiliate of TESA- 
Michigan, and its predecessor group 
AMETA, we cannot recognize TSA as 
a Detroit affiliate. 

“Under no condition is this action 
to be interpreted as an act opposed to 
the rank and file membership of TSA- 
Michigan. It is the firm conviction of 
NATESA that all legitimate service 
people are faced with the same prob- 
lems and need the same means of 
sharing in the opportunity of solving 
their problems. Membership for serv- 
ice business operators in all areas is 
invited by each of our local affiliates, 
regardless of what other group they 
may belong to at present or simultane- 
ously.” 


TSA-Michigan Reaction 

The effect of the rejection on the 
Michigan group ranged from calm re- 
assurance to the effect that they would 
no more be impaired in their continu- 
ing role as an effective association on 
both local and national levels than 
they have been in the past, to angered 
interpretations concerning the motives 


behind the NATESA action. The im- 
mediate past president of TSA, Karl 
Heinzman, who is now empowered by 
the TSA board of directors to handle 
national affairs for the group, had this 
to say in part: 

“The rejection . . . was anticipated. 
We have known for some time that 
Frank Moch does not want harmony 
and national unity in the independent 
service industry. Urged by our friends 
in the Ohio associations, several of 
whom joined with the Texas Electronic 
Association and TSA-Michigan in or- 
ganizing the IDEA program, we sub- 
mitted our application to NATESA ... 
Mr. Moch’s action is a direct challenge 
to the NATESA members in Ohio who 
sought so diligently to achieve national 
unity and to breathe some fire into the 
programs of the national association.” 

A subsequent staternént released by 
the TSA board of directors made some 
additional points concerning the situ- 
ation. We quote some brief excerpts 
from this rather long document: “We 
wonder now what powerful forces mo- 
tivate NATESA leadership . . . Who 
stands to gain the most from disunity? 

. . Our cheek now was completely 
turned and we were willing to give all 
of our efforts and facilities to a pro- 
gram of genuine unity. For the record, 
too, we had previously been invited to 
join NATESA by Vince Lutz in the 
March issue of the ‘NATESA Scope.’ 

“We now find a NATESA by law 
road-block, and our ‘rank and file’ 
members are told they can join ESA 
because ESA is now the NATESA 
affiliate in Detroit, ESA comprising a 
membership that is less than 15 per- 
cent of TSA’s membership, and count- 
ing among its members some who are 
not qualified for membership in TSA 
.. . If, in applying for membership in 
NATESA and the subsequent denial of 
that membership by NATESA, we have 
proved a point, then perhaps the effort 
was not wasted. 

“It is not our intention to carry on 
a running word battle with the present 
leadership of NATESA. To do so would 
be a reflection on the many fine friends 
we have among the NATESA member- 


ship. Our hope is that somewhere, , 


sometime, the sincere dedicated service 
dealers of this great industry can find 
a common ground to meet, and unite 
in a truly National Voice.” 

The editors of ELECTRONICS WoRLD 
are not in a position to determine the 
real motives for the failure of this 
most promising step toward reconcili- 
ation on the national level, nor to affix 
the blame, if any. However, we cannot 
conceal our disappointment at the col- 


lapse of negotiations toward the solu-: 
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tion of the service industry’s most the board of directors of the Texas 
pressing problem. Electronic Association given any con- 
sideration to applying for affiliation 
ARTSD-Columbus Views with NATESA. 

John Graham, president of the Asso- | “We have absolutely no confidence 
ciated Radio-Television Service Dealers in the leadership of NATESA as that 
of Columbus, Ohio, one of the early organization is now constituted. .. . 
NATESA affiliates, took a serious view TEA is now and always has been in- 
of the rejection of the TSA application. terested in a strong, democratically 
Mr. Graham pointed out that when, at controlled and managed national asso- 
the NATESA Spring convention, he ciation for the service industry. Un- 
read the telegram stating that the TSA fortunately, most of the fine service 
directors had voted to apply for affili-  @Ssociations that are affiliated with the 
ation with the national, the enthusiasm present national have been blind to 
of the delegates was so great that an What goes on behind the scenes in that 
attempt was made to accept TSA on organization. Because of that, the serv- 
the spot. ice industry nationally will be mired 

Referring to the active participation down in the mud of back-biting and 
of the Columbus association in all ef- Trecrimination until they get rid of the 
forts to achieve national unity of the ™men who are responsible for that sad 
service industry, Mr. Graham said that State of affairs. 

ARTSD is making a thorough study 

of the national organizational situa- TSA-lowa Joins NATESA 

tion. “This action just goes to prove,” The “TSA Beacon” reports that the 
said Mr. Graham, “that the NATESA Iowa State Association voted unani- 
constitution needs a complete over- mously to join NATESA at its June 
hauling so that NATESA can grow meeting. The “Beacon” lists the follow- 
into a truly effective and representa- ing benefits its members will gain from 


tive national association.” this dffiliation: 
Mutual Benefits. Benefits from this 
TEA Opinion association will be many and mutual. 


In view of reports that the directors Immediate benefits will be communica- 
of the Texas Electronic Association tion between associations in other 
were considering the matter of apply- states and Iowa. Also reduction in the 
ing for NATESA affiliation, contact scope of effort of our own association 
was made with A. R. Niehaus, of San due to elimination of duplication. 
Antonio, Texas, president of the Texas Bulletins. Receiving ‘‘NATESA 
state association. Scope” and special bulletins will enable 

“At no time,” said Mr. Niehaus, “has Iowa members to spot troubles and 
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RECORDING WIRE 
Magnetic Recording Wire on 334” Diam Alum Spool. 
1 Hour Recording Time. Will fit most wire recorders 
or wire can be re-spooled on your own $5 
spools. All new, $1.50 per Roll. Four Rolls . 


CODE PRACTICE OSCILLATOR 
Type TG-5 Code Oscillator provides 1000 Cycle tone 
for practice. Use two units for transmission over 
wire between 2 points. Uses 1—22 Volt Battery 
actuated and will follow a bug. All New Complete 
and 2 Flashlight Batteries. Tone Oscillator is relay 
with single Earphone, less batteries. $ 0 
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AMAZING BARGAINS 


Supreme twin 1959 TV manuals are the 
scoop of the year. Cover all sets of all im- 
portant makes. New appDITIONAL 1959 TV 
volume gives you the very latest material. 
Your price for this mammoth manual is 
only .$3. Supreme super values defy compe- 
tition. Each prior-year manual (at only $3) 
has a whole year of service material. Each 
volume covers different material, from 1948 


— ae cH “ reps to latest 1959 sets. Include circuits, wave- 
two 8 COV ract sets : i 
of all makes. The new apDITIONAL 1959 TV manual in- forms, alignment, voltage charts, service 
cludes material almost to the minute. Each giant manual ‘3 hints, changes, and double-spread diagrams. 


192 es of service data and repair hints, factory : 
changes, Gouble-sise circuits. Special price, each only” Practically tell you gel to make every 
repair. More pages, more 


TELEVISION SERVICING COURSE diagrams, more service 

Let this new course help you in TV servicing. dats doll f t 

Amazing bargain, complete, ane $3, full price for ae Pe Cover, oS CON. 
all lessons. Giant in size, mammoth in scope, Get the best for less. 

topics just like a $200.00 correspondence course. 


New ADDITIONAL 1959 TV Volume 


LARGE MANUAL COVERS NEWEST 1959 TV SETS 
EARLIER TV VOLUMES STILL SOLD AT ONLY $3 


Supreme TV manuals supply all needed 
service material on every TV set of every 
important manufacturer. Here is helpful, 
practical, factory-prepared data. It will 
really make TV servicing and adjustment 
easy for you. Join 167,000 servicemen who 
use, benefit, and save with SUPREME 
service manuals. In these volumes you get 
correct factory-checked circuits, alignment 
procedure, printed boards views, service 
hints, recommended changes, wave-forms, 
voltages, easy-to-use giant-size diagrams. 


BEST AT LOWEST COST 


Here is your TV service material to help 
you do expert work double-quick; and 
priced at only $3 per annual volume. Be 
ready to repair any model by carrying in 
your car all 14 TV volumes listed in cou- 
pon below. Or try one of the new 1959 TV 
manuals to see what an amazing bargain 
you get for only $3. See ‘‘No-risk’’ coupon. 


Lessons on duns faults, circuits, adjustments, 
short-cuts, UHF, alignment facts, hints, 


jicture analysis. S 


es problems, trouble-shooting, —_ ’ NO-RISK TRIAL ORDER COUPON 


RADIO DIAGRAMS 


Supreme is your best source for all 
needed RADIO diagrams and service data. 3 = [ Seputer RADIO | 
Covers everything from the most recent 1959 0 1957 
radios to pre-war old-timers; home radios, 5) 1956 


auto sets, combinations, changers, stereo, 
FM, and portables. Sensational values. Only ©) 1955 Radio Manual, only $2 


Volumes are large in size $%xl1 inches, D 1950 ot eaty $250 | 
at Bn See coupon at right for 0 1949 Hoes 
a complete list of these radio manuals. —> 
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SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 
Rush today TV manuals checked [X below and 
Diagram Manuals | Radio manuals at left. Satisfaction guaranteed. 
at only $950 ( New Additional 1959 Television Manual, only $3. 

(0 Early 1959 Television Manual, $3. [) 1958 TV, $3. 
Io Early 1957 TV, $3. 0 Additional 1957 TV, $3. 


$2 for many volumes. Every manual has 0 1954 These annual 

extra large schematics, all needed altgn- $1 1958 | Yaanio volumes | 1956 TV Manual, $3. (1) Additional 1955 Tv, $3. 
men boards, voltage values,  § [) 1952 CO Early 1955, $3. 1 1984 TV, $3.. 1 1953 TV, $3. 
trimmers, dial stringing, and helpful hints. § 5) 1951 specially priced | - sos2TVv,$3. (11981 TV,$3. (1949 TV, $3. 


iB 1948 TV, $3. () 1957-58 RCA TV Manual, $1.50 
0 New Television Servicing Course, complete. .. . $3. 
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Dues Structure. Dues to the national assoc 
at the present will be absorbed by TSA- 966 | 
= Iowa. It is thought that eliminating Tenn 
part of our effort and taking advantage Me 
of information from the National will met | 
enable us to do this. Many members from 
will save enough from the report on muni 
the yellow pages of the phone book a TV 
to more than pay their NATESA dues Cumb 
for many years. a cor} 
the de 
Durham RTSDA Elects ciatio 
L. L. Leathers, president of Leathers ton & 
Television Service, was elected presi- Co., . 
dent of the Durham Radio & TV Serv- presid 
ice Dealers Association at the annual Sales: 
election. He succeeds Garland Hoke, namec 
president of Hoke Television & Radio Odell 
Service. Cooke 
Other officers named include Walter 
LAMPKIN 205-A FM of Cobb, of Cobb's Television é Sound Indust 
MODULATION METER. Meosures Service, Inc., vice-president; Norman On 5 
b peak FM swing —— ae — C. Schultz of Maurlee Electronics Co., ics Di 
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. ; : : Inc., treasurer. The association mailing meet t 
like a guaranteed income in this address is P. O. Box 222, East Durham young 
te field? To learn more, ask for Station, Durham, N. C. many | 
How To Make Money in Mobile- technic 
a ae ae TESA-St. Louis Officers by the 
| LAMPKIN LABORATORIES, INC. Ray Wirtel, of Wellston Electronics advisor 
MFM Division, Bradenton, Florida Co., was elected president of the Tele- Indust 
At no obligation to me, please send vision & Electronics Service Associa- Run 
| 0 Free booklet 0 Data on Lampkin meters tion of St. Louis at the recent annual pat ef 
Name. meeting. Fred Reichman of Teltonics for Sir 
LAMPKIN LA BORATOR|Es, IN Address Laboratories, the retiring president, institut 
elke ' re was elected board chairman. tricity 
BRADENTON, FLORIDA igs ae Other officers selected include Ralph of instr 
— | = = ee ee ee ee gy | Newberry of Southampton Electronics 
0-500 Microamps (Basic Movement) ir graft 7 - MOBILE RADIO EQUIPMENT 1 Co., executive a. Gene 
) £ ~~ EE, eee oe ne 1.59 J Recond.—Mfd. by LINK § | Love, of Gene’s Radio & Television, 
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. handling Sa ai pees dation of Chattanooga. Officers 
y ou 
=. O- COSA SOUS NAP, Salat % vane jee eee eee ee ee | named to head TESA of Tennessee 
during its first year include Nelson 
KRKS FRADIO SUPPLY : PLATT eectronics corp. : Burns of Memphis, president; Claude 
194 GENESEE ST., BUFFALO 3. N.Y. = ST., NEW YORK 7, “ ¥. Hilton, vice-president; R. Nabors, 
‘ . ree neers i secretary-treasurer; and : Cheacles Grif- 
PROMPT DELIVERY ASSURED Sarees aaediehiereic ads aaiiliicadiar asd sf 
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fin, sergeant-at-arms. Address of the 
association is: Nelson. Burns, president, 
966 East McLemore Ave., Memphis, 
Tenn. 

Members of the MTTTA recently 
met with a group of TV technicians 
from Cookeville and adjacent com- 
munities to discuss the formation of 
a TV service association in the Upper 
Cumberland area. The group selected 
a corps of temporary officers to handle 
the details of developing a formal asso- 
ciation. Dewey Wilmouth, of the Stock- 
ton & Binson Hardware & Furniture 
Co., Algood, was elected temporary 
president; Al Karch of Al’s Radio-TV 
Sales & Service, Monterrey, Tenn., was 
named temporary vice-president; and 
Odell Chaffin, of Chaffin Radio & TV, 
Cookeville, secretary-treasurer. 


Industrial Electronics Course 

On September 8, 1959, the Electron- 
ics Dept. of the New York Trade 
School will offer an up-to-date course 
in industrial electronics, designed to 
meet the industry’s needs by preparing 
young men to take their places in the 
many positions now open to electronic 
technicians. The course was developed 
by the school in cooperation with an 
advisory committee of the Electronic 
Industries Association. 

Running for two years, this proto- 
type effort may establish the pattern 
for similar courses in other technical 
institutes providing instruction in elec- 
tricity and electronics. The new course 
of instruction also involves the publi- 


ceremony. 


4th edition 
now available: 


The book that keeps growing in 
usefulness and popularity 


It's here! The brand-new 4th Edition of 
General Electric’s famous Transistor 
Manual ...227 pages jam-packed with 
vital information you need to keep 
abreast of this fast-moving and fabulous 
field. 

You'll find 74% more information . 
new material on small and large signe! 
characteristics, transistor radio servicing 
techniques and basic computer circuits 

.all the latest G-E transistor specs 
and a complete, up-to-date list of reg- 
istered JEDEC types. 

This is the one book in the transistor 
field you can’t afford to do without! Get 
your copy from your General Electric 
Tube Distributor, or by mailing the 
coupon at right. 


GENERAL @ ELECTRIC] ~ 
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cation of a special laboratory manual 
and instructor’s guide. Applicants must 
be high-school] graduates or have equi- 
valent education. Possible careers for 
graduates include employment as labo- 
ratory technicians, field engineers, 
sales engineers, service engineers, and 
technicians in the manufacture and 
installation of industrial electronic 
equipment. Address of the school is 304 
East 67th Street, New York, N. Y. 


Indiana Elections 

Dean R. Mock, head of Mock TV 
Sales & Service, 1823 North Michigan 
Street, Elkhart, Ind., was elected presi- 
dent of the Television Bureau of Elk- 
hart at its recent annual convention. 
Wilbur Wenger was selected for the 
post of vice-president; Wayne Clem 
was named secretary; and Harry Car- 
mien was elected treasurer. Members 
named to serve on the association’s 
board of directors, in addition to the 
officers, include Floyd Menges, Willis 
Roberts, and Lamar Zimmerman. 

The Television Bureau of Elkhart is 
affiliated: with the Indiana Electronic 
Service Association. 


NATESA Award to CBS 

Another award for “outstanding 
service in creating better customer 
relations” has been made by NATESA 
to CBS Electronics. A. L. Chapman, 


president of the latter company, re- 
ceived the plaque from NATESA presi- 
dent, Vincent Luiz, 


in a presentation 
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KEEP CANDEE HANDEE! 


BC-603 FM RECEIVER 


This Special Re-run By Popular Demand! 
20-27.9 MC. 10 push- ag for channel selec- 
tion. Continuous tuning. welch circuit. Com- 
plete with tubes, speaker eae dynamo- 
tor.) ae IS BRAND NEW AND ONLY ® 
DM-3 12 V. DYNAMOTOR for above. .$ 3.95 
110 Vac POWER SUPPLY for above. Just 


plug it in. NO conversion needed, Only 11.95 


as APA 38 PANADAPTOR 

Single eueee. yg <0 2,700 cycles. 30 
Me. adaptor. Approx. 10 M and width. For con- 
version dope, see July/59° ‘ea. Mag- 
azine. Excellent cond 


115 VAC, 


3 MUSTS FOR LABORATORIES! 
DUMONT 256-B OSCILLOSCOPE 


Full 5” scope! Freq. response of vertical am- 
plifer within 30% @ 10 Me. 110 VAC, 60 


cycles. Delay may be read from calibrated dial 
with accuracy of 10% (full seale). Crystal 
calibrated. Tuning markers of either polarity 


pplied. Trigger generator provides variable 
Movable marker output in 


repetition rate. 
Ps top quality 


eluded. Wt. approx. 150 Ibs. 
test equipment originally cos 


$1,700.00. NOW ONLY.. . 
LP-5S SIGNAL GENERATOR 

Freq. 9.5-30,000 Ke. + in 7 bands. 30-50 

Mc. + 3% (extended ra ance) Output imp. 10 


ohms Amplitude modulated. With 
power supply. Excel. Checked out. $195.00 


TS-13 TEST SET 
For bench and field testing of X-band radar. 
Measures: power output, xmtr. freq., signal-to- 
noise ratio, Tes 
generators, etc. 150 ty” 
—— phase, 
Mc 


Excelient  eamattiois oe 50 


cycles. 
McC. 


Terrific buy! 


YOU GOT IT! WE WANT ITi LET’S onc 
We're paying top $$$ for GRC-9 RC-6, 
-8, -9, -10; GN-58A: Conamaneeal al Mil. 


Test Equip. 
DM-35 DYNAMOTOR 
Input 12 5 VDC, output 625 VDC; input 18.7 A, 
output 225 MA. Depot repack. 
$9.95 


Like new 


APR-1 RECEIVER 

Just removed a aircraft so you know it’s 
good! Input 110 V 60 cyc. Has 

tained 110 Vv 60 cye power supply. ° 
SPECIAL! $22.50 
Oe a. TUNING UNITS FOR ABOVE: TN-1, 

90 M 1s 

TN-2. 80-5 30C ) 

TN-3, 300- 1000, “Me: . 


All items FOB Burbank, Calif., subject fo 
prior sale. In Calif. add 4%. Min. order $3.95. 


J. J. CANDEE CO. ..... » 


509 No. Victory Bivd., Burbank, Calif. 
Phone: Victoria 9-2411 
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Partial List 
of Contents: 


Basic Semiconductor Theory 

Transistor Construction 
Techniques 

Small Signal Characteristics 

Large Signal Characteristics 

Biasing 

Audio Amplifiers 

“Hi-Fi” Circuits 

Radio Receiver Circuits 

Transistor Radio Servicing 
Techniques 

Switching Characteristics 

Basic Computer Circuits 

Logic 

Unijunction Transistor Circuits 

Silicon Controlled Rectifier 

Tetrode Transistors 

Power Supplies 

Transistor Specifications 

Rectifier Specifications 


General Electric Company 
Semiconductor Products Dept., Section $5899, 
Electronics Park, Syracuse, N. Y. 


Rush me the new enlarged 4th Edition of the General 
Electric Transistor Manual. | enclose $1.00. (No stamps, 
please. 
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NEW CITIZENS’ TRANSCEIVER! 


Your own personal 2-way radio 
for business or pleasure! 


JOHNSON VIKING 


—enserge- 


6VDC/115 VAC 
ypc 11s vac #139 


115VAC—Price to be Anncd. 


Anyone can operate—license issued by FCC on request! 


@ Maximum legal power @ Push-to-talk microphone @ Meets all FCC 
requirements @ Complete Class “D’ (27 Megacycles) Citizens’ Band 
coverage — your choice of 5 channels at the flip of a switch! 

“More than just 2-way radio” — the Viking “Messenger” is the very 
finest personal c ications equip t available in the field! De 
signed for reliability and easy installation in your home, business loca- 
tion, car, truck, or boat. Excellent receiver sensitivity and selectivity. 
Built-in Squelch, Automatic Volume Control, and Automatic Noise 
Limiter. Compact, modern styling — only 55¢@” high, 7” wide, and 11%” 
deep. Complete with tubes, microphone, and crystals for one channel. 
3 models available: 115 Volts AC; 6 Volts DC and 115 Volts AC; or 12 
Volts DC and 115 Volts AC. 


Manufacturers of the world’s most widely used 
personal communications transmitters 


|) E.F. JOHNSON CO. 


101 Second Ave. S. W. « Waseca, Minnesota 
, R E = © Please rush me your full color brochure dente. 
BROCHURE 


ing the Viking “Messenger” Citizens’ Transceiver. 
NAME 

SEND COUPON a 

TODAY! ADDRESS 

CITY STATE 


! 
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now we’re 
getting 
some place! 


We’re making solid gains in 
the fight against cancer, in the 
research laboratory, in the hos- 
pital and in the home. Ten years 
ago medical knowledge was 
able to save only 1 in 4 lives — 
today it’s saving 1 in 3. 

New surgical techniques, diag- 
nostic methods, and an in- 
formed public are important 
reasons for these gains. 


More and more people have 
learned that many cancers are 
curable if detected in time. 
And, sensibly, more and more 
people have formed the life- 
saving habit of an annual 
health checkup. They know 
it’s living insurance against 
cancer! 


AMERICAN CANCER SOCIETY 


FCC on the Citizens Band Service 
(Continued from page 41) 


On the other hand, the lower permissible power and the 
comparatively shorter range of this service may be a dis- 
advantage. 


QUESTION 4/ How long does it take to get the necessary forms from 
the FCC for a Citizens Band license, and how long after that does if take 
to get the actual license? 


ANSWER/ The FCC Form 505, used in applying for a 
license in the Citizens Radio Service, was revised in Sep- 
tember 1958. There was a subsequent delay in procuring 
enough copies to fill the widespread demand; however, 
this has recently been partly corrected. Assuming an avail- 
able supply of forms, copies should be received within sev- 
eral days after the receipt by the FCC of a request, or 
they may be obtained in person from the Commission at its 
Washington, D. C. offices and/or the field offices. 

In view of the present backlog and the fact that appli- 
cations are processed in the order of their receipt by the 
Commission, the present processing time for Citizens appli- 
cations is approximately 60 to 65 days. Licenses will be 
received by the applicants shortly thereafter. 


QUESTION 5/ Since the service is supposed fo be “mobile,” what 
about a.c.-operated equipment at a fixed location? 


ANSWER/ Class D stations are classed as “mobile” al- 
though they are permitted to operate into antennas at fixed 
locations, since they may be removed from that location 
and operated at any other location, including while in mo- 
tion, without additional authority from the Commission. 
The only conditions which limit such operation at fixed 
locations are those which restrict the height of antennas. 


QUESTION 6/ How many licenses have been issued so far for the 
Class D Citizens Band? 


ANSWER/ The Commission records are not kept in such a 
manner as to disclose the number of licenses issued to Class 
D stations or how many have been issued to individuals, 
corporations, etc. However, the Commission has received 
approximately 5000 applications for Class D station licenses 
in the month of May alone. 


QUESTION 7/ Once you get a license, can you change your frequency 
and change the number of units in use? Can a single transceiver be 
licensed, or must two be licensed at a time for point-to-point coverage. 


ANSWER/ A licensee of a Class D station may operate on 
any one of the 23 specific frequencies available to Class D 
stations and may change frequencies without applying for 
a modification of license. He may use any number of units 
so long as he does not exceed the number authorized on 
the license. If a licensee desires to increase the number of 
authorized units, he must file an application for modifica- 
tion on FCC Form 505. In this connection, see Section 19.24 
of Part 19. 

Usually a Class D station license will be issued only for 
a self-contained system of private radio communication. 
However, the Commission will authorize a single unit 
where it appears that pre-arrangements have been made 
to communicate with another licensee. 

It was not intended that Class D stations be operated 
in a manner similar to amateur stations and the random 
calling of distant or unknown stations, such as calling 
“CQ,” is not authorized. 

With respect to the question of whether a single trans- 
ceiver or two must be licensed at a time for point-to-point 
coverage, the licensee in the Citizens Radio Service may 
communicate with another transceiver operated under his 
own license, or a unit of another licensee by pre-arrange- 
ment. Also, a Citizens Radio station may transmit addressed 
messages to a receiver for one-way communication. -—f}- 
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Facts about Rebuilt CRT's 
(Continued from page 65) 


when an old tube is nearing the end of 
its useful life. After aging, nothing re- 
mains but final tests. These include a 
final check of the screen for defects, 
especially those that show up only at 
this point, when the tube can be op- 
erated to produce a raster; and elec- 
trical tests for emission, interelectrode 
shorts, gas content, and others. 

Of the new materials used in re- 
building a CRT, the gun is probably 
the most important. How good are 
these? Except for some scattered 
manufacturers of guns whose output 
represents an insignificant portion of 
the total used and whose quality is 
difficult to assess, there is little more 
than a handful of gun manufacturers 
supplying rebuilders, and some of these 
are themselves name-brand “majors.” 
Aithough there may be differences in 
the characteristics of guns supplied by 
these various makers, all are consid- 
ered to be of high quality. 

One _ interesting characteristic in 
which guns may differ is that some 
manufacturers use a larger G; (control 
grid) aperture than others. This per- 
mits greater beam current to pass and 
promotes longer useful life for the 
tube. However, the minimum size of 
the undeflected spot on the screen is 
somewhat larger as a result, and the 
best focus that can be obtained in a 
raster on the CRT is reduced some- 
what in sharpness. There is some ques- 
tion as to how noticeable this reduction 
is to the TV viewer, and whether he 
is or is not willing to exchange it for the 
advantages obtained. In all-new tubes, 
the wide-aperture guns are not used. 

Anyone familiar with processing in a 
new-CRT plant will recognize that it 
is similar to the rebuilding procedure 
described here. The big difference, as 
already noted, is in the more stringent 
specifications and _ post-production, 
quality-control checks. Here are some 
of the things a major manufacturer 
will do: 

Samples from every run of tubes 
are placed on a “‘life’” rack, which tests 
the samples under actual operating 
voltages and conditions (sometimes 
even under above-normal voltages) for 
about 2000 to 2500 hours. This is the 
equivalent of at least a year of regular 
use. 

The undeflected spot of any tube is 
checked to make certain that it does 
not exceed a certain diameter. This 
spot must also be very close to the 
physical center of the screen, usually 
not more than +% inch off-center in 
any plane. 

A check of “rise time” is also used. 
In picture-tube manufacture, this term 
refers to the length of time it takes to 


_ produce a full raster after the applica- 


tion of typical operating voltages to 
all electrodes of a cold CRT. A tube 
may be rejected if rise time exceeds 
15 seconds. There are other tests in 
which light output from the screen, 
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WALTER ASHE SAYS- 


WE NEED YOUR USED* 
EQUIPMENT RIGHT NOW! 


Today’s king size Walter Ashe “Surprise” Allowances 
prove you get the deal of a lifetime. . . if you trade now! 


Tell us what you want...and what you 
have to trade! The coupon brings our 
top “Surprise’’ Allowance on the new- 
est models of famous brand equipment! 


Your used equipment is just like money in 
the bank .. . only now it’s worth a lot more 
in trade with Walter Ashe. Choose any item 
you want from the brand new 1959 Ashe 
catalog . . . your choice of Amateur Equip- 
ment or High Fidelity. But whether you 
have a trade or not .. you can always count 
on worthwhile savings when you “order 
from Ashe.” Make us your “One Stop Super- 
market” for everything in Radio, Television 
and Electronics. Our stocks of replacement 
or original parts, receivers, transmitters, 
amplifiers and associate equipment were 
never more complete. Of course, our experi- 
enced staff is always ready to help you and 
speed along your orders. 


FREE! 


ASK ABOUT TIME PAY PLAN MbAUL: 


TRADE BIGGER-TRADE NOW 


Malte Z bike 


OD Rus 


WALTER ASHE RADIO CO. 
YOUR ONE-STOP SUPERMARKET 
Dept. R-9-59 © St. Louis 1, Mo. 


A Rus 
Send latest lists - Used Equipment 


*Made since 1945 


AMATEUR GEAR | 


The newest from 
Collins, Hammar- 
lund, National and 
all the other top 4 
names. Best terms, : 
always! i 


Pegs 


Trade your name- 
brand, factory-made 
amplifier or tuner for 
new monaural or 
stereo equipment. 
Ask for our big “‘Sur- 
prise” Allowance. 


Send for new 1959 Catalog 


New 144-page catalog ready now .. . mail the coupon for your FREE 
copy! You'll find everything you need at lowest money saving prices. 
Here are the very latest in receivers, transmitters, tubes, books, test 
instruments, amplifiers and components . .. in stock for prompt ship- 
ment. Send today for your complete Radio—T V—Hi-Fi 8 by 
Catalog! Catalogs sent only to residents of United States and territories. 


uyers Guide 
PRISE TRADE-IN’ COUPON 


in Our 37th Year 
h New Catalo 


h “Surprise Trade-in” offer on my 


RADIO CO 


For 


NE P SUPERMARKET 
Name 


(Show make and model of equipment desired) 


Address. 
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Good future in Electronics 
for men without a degree... 


Electronic control of ‘industrial 
processes is one of the fastest 
growing, most important fields in 
electronics today. Your own future 
may well lie in work with servo- 
mechanisms, computers, data 
processing equipment, closed cir- 
cuit television or communication 
systems. There are not enough 
good engineering technicians. 


With good training in fundamen- 


Zone____ State 


! 
| 
= 


tals, you can almost name your 
own terms. 


Write for our free Career Information 
Material today or send the coupon on 
page 27. 


CLEVELAND INSTITUTE OF 


ELECTRONICS bepT. RN331 
4960 EUCLID AVE., CLEVELAND 3, OHIO 
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IMPORTANT NEW 


SAMS BOOKS 
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"101 Ways to Use Your 


Signal Generator” 
by Bob Middleton 


The most practical and 
complete guide to the full- 
est use of your signal gener- 
ator. Covers all common 
and many uncommon ap- 
plications. Each use is 
clearly described, with full 
data on connections re- 
quired, additional equip- 
ment needed, proper test 
procedure and evaluation 
of results. Specific sections cover uses of the 
signal generator for antenna tests, AM-FM 
receiver tests, TV set tests, component tests, 
etc. Over 100 illustrations. Invaluable for tech- 
nicians, engineers, students and experi- $700 
menters. 128 pages. 5% x 8%”. Only 


‘‘How to Save Time Analyzing 


and Tracing TV Circuits’’ 
by Milton S. Kiver 


All-new second edition of 
Kiver’s popular book de- 
scribing his famous proved 
methods for fast, accurate 
diagnosis and solution of 
TV service problems. 
Chapters cover: Differ- 
ences between Schematics 
and Sets; Following the 
DC Power Lines of a Set; 
Where the Boost Voltage 
Fits In; The AGC System; 
In and Around the Defiec- 
tion Systems; First Things 
First; What to Do When You Meet an Un- 
familiar Circuit; How to Find Your Way Around 
Printed Circuits. This practical book belongs in 
the reference library of every technician $350 
and student. 160 pages; 8% x 11”. Only. 


"Electronics Reference Data”’ 


New Volume 2. Valuable 
reference compilation cov- 
ering dozens of important 
subjects. Includes sections 
on: antennas and trans- 
mission lines; UHF tele- 
vision; circuit design (mag- 
netic, dielectric and tube- 
less amplifiers); audio 
measurements; radar; 
meters and measurements; 
specialized application and 
development (microwave 
tubes, RF transistors, 
traveling wave amplifier, 
etc). A profitable reference book for technicians, 
engineers, Hams and students. 128 pages; $950 
O56 6 AR GI. oo kks 5 ic agi Saeeee 


HOWARD W. SAMS & CO., INC. 


Order from your Sams Distributer today, 
or mail to Howard W. Sams & Co., Inc., Dept. J-19 


2201 E. 46th St., indianapolis 6, Ind. t 


Send me the following books: 


i 0 “101 Ways to Use Your Signal Generator” (TEM-4) i 
0 “How to Sove Time Analyzing TV Circuits” (JA-2) i 


ee 0 “Electronics Reference Data—Vol. 2” (ERA-2) 


Is closed. C0 Send Free Book tist ff 


City Zone. Stote 


mm ame (outside U.S.A. priced slightly A 
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tube cut-off characteristics, and beam- 
current density are measured. Uni- 
formity of phosphor distribution is also 
checked. 

As for rebuilders, one should not 
jump to the conclusion that they dis- 
pense with such testing altogether. 
Nevertheless, it is a fact that the re- 
jection rate in a new-tube plant is 
higher than that in most rebuilding 
establishments. This is partly due to 
marketing economics. 

There is also some question as to 
how important some characteristics 
are in the long run. Many people be- 
lieve, for instance, that a somewhat 
long rise time will not be noticed by 
the average viewer or, at least, will 
not be annoying to him. If the unde- 
flected spot is somewhat off-center in 
a test, it may be simple to compensate 
for this deviation by adjustment of re- 
lated deflection components and re- 
ceiver controls. 

Where a rebuilder is conscientious, 
he will adhere to an extensive in-plant 
testing program, but his specifications 
are not likely to be as tight as those 
of one of the majors. The difference 
may be roughly summed up as follows: 
the new-tube plant will tend to use 
maximum-condition tests, whereas the 
rebuilding plant tends to use normal- 
use tests. 

In the long run, it is impossible to 
relieve the set owner or the service 
technician of their responsibility in de- 
ciding whether a replacement CRT 
should be new or reprocessed, and we 
shall not attempt to do so. Some set 
owners are of the type who demand 
‘nothing but the best” and are com- 
mitted to brand names, with the price 
consideration secondary. 

For the picture-tube purchaser who 
is interested in the substantial cost 
saving he can effect by buying a re- 
built tube, the choice has already been 
made. The only problem is that of 
making certain his tube comes from 
a reliable source. Generally the service 
technician is in a position to make this 
decision. If rebuilt tubes come from a 
distributor, the reputation of the latter 
must be relied upon to some extent. 
He may not want to jeopardize his 
reputation by handling an inferior 
product. However, there is another 
possibility: most rebuilding plants 
market in a limited, local area. This 
helps in keeping the cost to the con- 
sumer down, as nation-wide distribu- 
tion adds to the price. In fact, many 
rebuilders sell “over the counter,” or 
direct to service dealers. 

This means that the rebuilt tubes 
available in a given area usually come 
from a manufacturer within a reason- 
able distance. If he is reputable, he 
will not only have no objection to an 
inspection of his facilities by the serv- 
ice dealer, but he may actually wel- 
come it. Much can be ‘learned about 
the quality of the product in this way. 

Generally, the rebuilder should be 
suspect if he runs one of the smaller, 
so-called “garage-type” operations. 
While many of these are reputable, 
and while some reprocessers who 


SCHEMATIC BOOK 


Over 25 Schematics, popular surplus gear— 

24 poges. large 11 x 7 foldovers, printed one 

side, fiber cover, less — 15¢ 08g includes: 

AN/ARC-1 Transc. VHF BC-6 itt. 

AN/ARC-3 a VHF BC- ig ? or 375 xemite: 

AN/ARN-S 8- 

AN /ARC-5S L-R Receiver 
N/ARC-S Renee BC-348-J-N-Q Receiver 

+: -274-N ive RA- Receiver 


BC-604 
AN /ART-13 x mitt, Receiver 


fengy -Talky Segy ates" aot, $ 
mitt. te. = Transc. 3 
postpaid | COMPLETE BOOK 


MOBILE & FIXED VHF SETS 
Complete set for 110-v operation including SCR-522 
Transceiver, a 62 Rectifier, J-type ground antenna, 


er 
ectors, tubes (less crystals). 


. 

12 24-v operation includin; 

het Cae) = ‘PE. 04 {Ba- v) ee instead o 
rectifier. cellent condition 

$89.00 


cert. 

Both Mobile and Fixed Sets purchased 

together, limited time only.......... $194.00 
RA-62-C POWER SUPPLY A-C for SCR: 522 $59. 50 
VHF 110/60 cyc. Like new LTD QTY 

roa only for above. Contains special a recti- 


SPECIAL ONL’ mens ripe ei eepinee $1 7.00 


Ec. ag oo hy nt 431 7APR- 5 
Tiov/60/1 ph: seit contained, one’ unit 
v /1 ph. se on one uni 
a. eee ee eee eee. eee eee ee $49. 00 
GROUND-PLANE VHF ANTENNAS $9.95 
MOTOR 3- —— Cpe agg 7 A any Outdoor applica- 
tion (beam rotator etc.) a-wde, operates on a-c, re- 


verelaee, splined shaft, oe x ae x 4” od, mountin 
with 4. Specs holes. High torque motor wi 


control box, mounts, conn 
Excellent condition CAA 


carry good | 5 
BRAND NEW .......00eeeeeees ONLY ea. 
SEND FOR NEWEST FREE CATALOG 


D0 Min. - 255 C.O.D.'S - F.O.B. Conn. 


HI-MU ELECTRONICS 


133 HAMILTON ST NEW HAVEN, CONN 


TV PICTURE TUBES 


At Lowest Prices 


10BP4 $7.95 17BP4 $9.95 21AMP4$15.75 
12LP4. 8.50 3=s« 17CP4 «617.00 §=21ATP4 15.75 
14B/CP4 9.95 17GP4 17.60 . 

16DP4 12 17HP4 12.50 21EP4 13.50 


\ 21WP4 14.00 

16KP4 9 17TP4 4617.00 21YP4 50 
16LP4 10.95 19AP4 16.00 21ZP4 13.50 
16RP4 869.95 20CP4 13.50 P4 23.50 
20HP4 14.50 24DP4 24.50 


16PT . 27P4 =. 39.95 
17AVP4 12.50 21ALP4 15.75 27RP4 39.95 


Aluminized Tubes $5.00 more 
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started out in this way now operate 
larger, reliable plants, the smaller in- 
stallation is less likely to have the best 
facilities for testing. 

It should also be noted whether an 
effort is made to save the old phosphor 
screens in rebuilding and, if so, what 
percentage the plant attempts to sal- 
vage and what kind. In this connec- 
tion, there is far less truth than is 
widely believed to the notion that an 
old screen may be too “worn out” to 
use again. However, newer phosphors 
and other technological improvements 
in making the screens produce greater 
efficiency and light output than was 
formerly possible. If the original tube 
is not too old and it has an aluminized 
screen, there may be more justifica- 
tion in attempting to salvage it. How- 
ever, the rebuilder gives a clue to his 
attitude on the quality of the product 
by what he decides in this area. One 
who tries to save every screen he can 
get away with is suspect. 

The manner in which electron gun 
mounts are stored prior to use is an- 
other good indication. The cool, dry 
storage condition necessary to prevent 
deterioration of this important part of 
the product is most likely to be ignored 
by a manufacturer who is careless in 
other important respects. The length 
of the cycle in the exhaust oven is an- 
other clue to general quality. It should 
take at least a couple of hours from 
the time that exhaust begins to the 
time the tube is sealed off. 

Examination of the finished tube 
also helps. The point where the new 
neck has been spliced on should be 
checked for smoothness. If the splice 
is carelessly made, there may be diffi- 
culty in mounting the yoke and other 
external components properly. Some- 
times a double splice is seen on the 
neck. This indicates that the bulb has 
been “through the mill” twice, but does 
not necessarily mean that quality has 
suffered as a result. 

At best, a rebuilt tube from a repu- 
table source can match an all-new one 
in consumer satisfaction and life. -3j- 


MALLORY “MEXICO CITY™ TRIP 


R. MALLORY’S ‘“‘Go Places with 

» Mallory” contest for technicians wili 
close at midnight September Ist with 
all entries to be postmarked before that 
deadline to qualify. 

Official entry blanks are enclosed in 
each “flight bag kit” which contains 
an assortment of popular numbers of 
eight different Mallory lines of replace- 
ment parts. The flight bag and its con- 
tents are specially priced for the con- 
test period. Contestants are required to 
tell in 25 words or less which line of 
the company’s components they like best 
and why. 

The winner will receive an all-expense 
week-end air trip for two to Mexico City, 
hotel acc dations at the Continental 
Hilton, sightseeing, and $50 in éash for 
pocket money. 

Entries, on” official registered entry 
blanks, should be mailed to Mallory 
Contest, P. O. Box 1558, Indianapolis 
6, Ind. Winners will be announced ap- 
proximately six weeks after close of 
the contest. 
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Microwave and 
Mobile Radio 


Good future in Electronics 
for men without a degree... 


Microwave communications and 
mobile radio are two fields devel- 
oping at a rapidrate. Microwave’s 
place in domestic as well as in in- 
ternational communications offers 
thousands of jobs for qualified 
non-degree men. Mobile radio, 
with its increasing use by police 
and fire departments, pipelines, 


railroads, telephone companies, 
truck lines, etc., offers even great- 
er opportunities. You need fun- 
damentals—and your FCC license. 


Write for our free Career information 
Material today or send the coupon on 
page 27. 
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Pay-TV 
Today 


By A. W. BERNSOHN 


Executive Vice-President 
National Appliance & Radio-TV Dealers Assn. 


Claims, counter-claims, and partisan statements have 
served to cloud the current status of subscription TV. 


ROBABLY the most frustrated of 
Pin services presently identified with 

television is “pay-TV.” For years its 
proponents have been waging an uphill 
battle to have such a system tested 
as a prelude to commercial acceptance. 
It has received less-than-flattering at- 
tention from Federal agencies, has been 
cold-shouldered by some phone com- 
panies and other firms whose coopera- 
tion would be required for any wide- 
scale application of the scheme, and it 
is denounced and denigrated by those 
whose economic interests might be 
threatened should such a system be 
adopted. 

As of now, there are only three pro- 
ponents of any stature in the pay-TV 
picture. Biggest is Zenith Radio Cor- 
poration—advocate of the thorny- 
pathed broadcast method of doing the 
job. Others are Paramount’s “Tele- 
meter’ and Skiatron. These two are 
hoping to side-step the jurisdiction of 
Congress and the FCC by making the 
system a closed-circuit deal. 

Zenith does a pretty fair job of 
rebutting the objections to their ver- 
sion of pay-TV raised by the service 
fraternity. They have gone on record 
as divorcing themselves from any op- 
eration involving the leasing of sets 
with built-in decoders and are content 
to maintain the status quo as far as 
the service industry is concerned. 

As for possible jurisdictional dis- 
putes between service dealers and 
decoder attachers, the company ad- 
vises that in case of doubt the decoder 
box should be switched off, another 
channel tried, and if the picture is still 
bad something other than the decoder 
is wrong with the TV set. If the pic- 
ture is good on the other channels, 
however, the trouble might be in the 
decoder equipment. This test can be 
quite definitive since the decoders can 
be installed or detached without pull- 
ing the chassis or tubes. 

Zenith has extended another olive 
branch in the hope of allaying the 
fears of the service group by pointing 
out that a technician can install an 
average of five decoders a day—a nice 
source of service income for the in- 
dependent looking for added revenue 


since the company is frank to admit 
that they couldn’t handle the entire 
job themselves. 

The other two pay-TV firms favor 
the direct-line approach in order to by- 
pass the FCC and Congressional super- 
vision. Another factor is that the 
broadcast system proposed by Zenith 
is considerably more difficult to design. 
The problem is not just one of devising 
a scrambling system—it must be done 
well enough to foil the would-be pro- 
gram bootlegger, cheap enough to 
make it economically feasible, and 
simple enough to be installed quickly 
and without disturbing the original 
circuitry. Running lines to homes all 
around New York, for instance, would 
mean that Consolidated Edison, which 
has dedicated its life to the task, would 
have someone else digging up the 
streets, too. Such a wired TV system 
as proposed by Telemeter and Skiatron 
would be easier to install in the smaller 
cities since parabolic reflectors and 
waveguides could be used to provide 
service to a central distribution point 
for amplification and piping to sub- 
scriber sets. 

Pay-TV has been stymied in Con- 
gress largely because Congressman 
Oren Harris doesn’t feel that it ought 
to be muddying the already far-from- 
clear waters of channel allocations, etc. 
Lately, though, the Harris Committee 
and the FCC have worked out a com- 
promise which would permit the filing 
of applications for a test operation in 
one city with four stations. Zenith is 
studying the various possible test loca- 
tions as well as the other problems 
connected with conducting a test under 
conditions outlined by the Federal 
Communications Commission. 

The problems involved mean that 
such testing will not get underway in 
the very near future. There is a rather 
formidable gauntlet to be run, the fil- 
ing, the appeals, delays in the FCC 
(expected to run six months or longer), 
higher courts to be gone through, and 
equipment to be manufactured and 
installed. An educated guess puts the 
start of such tests on the far side of 
one to two years. 

When and if Zenith gets a green 
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light, such tests can run for three 
years and could involve tens of thou- 
sands of sets—depending on the test 
city selected. It will be the company’s 
gamble, though, not the consumers’. 
By Commission regulation, Zenith will 
not be permitted to sell the equipment 
during the test period. 

Queried about the program material 
to be offered, the company envisions 
first-run pictures, plays from New 
York (probably telecast live rather 
than filmed), top sports events, con- 
certs, operas, etc. Since the delays in- 
volved have been so long drawn out, 
Zenith is designing equipment that will 
work equally well in both black-and- 
white and color. 

No outsider has been told what the 
company has already ploughed into 
this project but this writer’s purely 
speculative guess is that the figure 
runs into several millions of dollars. 
To have access to enough sets to re- 
cover even a part of this investment 
means a good-sized city for the test 
and more participants than could. be 
reached economically by direct wire. 

Probably the first extensive test of 
the Zenith pay-TV system was the one 
run in Chicago in 1951 when a three- 
month try was given the service under 
University of Chicago supervision by 
the National Opinion Research Center. 
They picked 300 families on a scientif- 
ic basis, hooked up their sets, ran what 
films they could inveigle out of a still- 
hostile movie industry and did what the 
company considered a good job. People 
paid $1.00 a film to see the pictures and 
averaged $1.73 a week for the service. 
The researchers found that three out 
of four of the viewers hadn’t seen the 
old films in theaters, even the good 
ones! 

It took until 1957 for the FCC to 
come to any conclusions about what 
the tests showed and that meant plow- 
ing through a welter of thousands of 
comments that had been filed—the 
largest stack of paper garnered by the 
Commission on any subject in its his- 
tory. After all that time, the Commis- 
sion OKed a larger test but then Con- 
gress got into the act. 

Paramount’s “Telemeter”’ did some 
experimenting around 1953 with 
closed-circuit pay-TV in Palm Springs, 
relaying a signal from Mount Wilson 
to the subscribers linked by a com- 
munity antenna system. They ran into 
some exhibitor opposition and Para- 
mount is, of course, relatively sensitive 
to criticism from such quarters. 

Skiatron hasn’t conducted any real 
public test but has run some technical 
field tests. The date for public testing 
has been steadily advanced until, at 
this writing, the target date has been 
pushed back to April 1960. 

Video Independent Theaters, operat- 
ing in Oklahoma and the Southwest, 
got into the picture with community 
TV antennas and their own Oklahoma 
City TV station. Because the company 
owned all the theaters in Bartlesville, 
Okla. they tried it out there, making a 
deal with Southwestern Bell Telephone 
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Automatic Voltage Regulator 


will make you money and save you grief 


It’s easy to sell. There have been units similar to this on the market before— 
at prices upwards of $7500. The new PEeRmMa-PowER Automatic Voltage 
Regulator has a list price of $9.95—so any TV set owner can afford it . . . and 
any customer plagued by picture flutter, shrinking, flop-over, loss of brightness, 
and other similar disturbances will want it. 


It’s easy to use. This new unit insures top performance of TV sets by auto- 
matically returning full height and width to pictures when distorted by low line 
voltage. Whenever the line falls below 110 volts, it automatically boosts line 
voltage 10 volts—and it automatically feeds the line direct for normal voltages. 
You don’t have to worry about the customer's forgetting to switch the voltage regu- 
lator when the line is normal ; this new PERMA-PoWER unit switches automatically! 


It’s easy to install. You plug it in, and it’s ready to work; goes on and off 
with TV set. Compact and lightweight, it has no tubes, ballasts, relays, or other 
moving parts to fail; and it’s fully guaranteed for one year. Can be used on any 
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TV set or appliance rated up to 300 watts. See it at your distributor today. 


Guided Missiles 


Good future in Electronics 
for men without a degree... 


Outer space—one of -mankind’s 
greatest challenges. A field of 
work for men with imagination to 
spend their future in. Instrumen- 
tation, communications, naviga- 
tion and control are the big prob- 
lems on which you would work. 
More than half of every missile 
dollar is spent for electronics. You 
know that opportunity and sala- 
ries are good. You need the fun- 


damentals. Then you can almost 
name your own terms. 


Write for our free Career Information 
Material today or send the coupon on 
page 27. 
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HUNDREDS OF USES! 


G-11 units may operate together as 
a system. Examples: Industrials... 
buildings ... yards... warehouses... 
aviation... branch businesses... fixed 
station to car or truck. Also for farm 
--- ranch... mining... construction... 
sports... fishing... boating... hunt- 
ing... sporting events... outdoors. 


DEPENDABLE ... RUGGED... COMPACT! 


Gonset G-11 is FCC type accepted. Requires 
no tuning, has fully crystal controlled trans- 
mitter and receiver. Stable... dependable. 
Sensitive, selective superhet receiver also has 
RF stage. Other features include automatic 
noise limiter. .. adjustable “squelch” for 
muted standby ... full press-to-talk opera- 
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ic output. Operates at 5 watts input. (FCC 
maximum). 


Three models: 6V DC, 12V DC and 115V AC. 
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Company. The TV firm constructed 
and ran lines for the phone company, 
then leased them for five years. 

This test came a-cropper, probably 
because they didn’t let the public buy 
the service on a per-program basis. The 
monthly fee started out at $9.75 and 
was then whittled down to $4.75—but 
still it didn’t work out. Even though 
the test laid an egg, the company did 
line up from 800 to 900 subscribers. 
This service may be re-activated if the 
promoters can devise a workable, prof- 
itable metering device. 

K. A. Simons, chief engineer of 
Jerrold Electronics Corp., in an address 
before the Society of Motion Picture 
and Television Engineers, outlined a 
“program-by-program billing system 
for pay-TV” which emphasized the 
advantages of distribution by cable. 
According to Mr. Simons, “It does not 
come into conflict with licensed TV 
broadcasting and it does provide an 
additional service with its own chan- 
nel space. It also provides the possi- 
bility of a return circuit between the 
consumer and the program originator. 
A system is described for using this 
return circuit to provide billing infor- 
mation. The system records during 
each program the identity of each re- 
ceiver accepting it.” 

The anti-pay-TV forces are spear- 
headed by the television networks with 
the movie exhibitors running a close 
second, and the individual broadcasters 
lining up in third spot. Pay-TV pro- 
ponents can’t understand opposition 
from this last group, figuring that the 
broadcasters would get approximately 
the same or better revenue from their 
kind of programming. What they don’t 
consider is the devaluation of left-over 
time or the loyalty to the networks, or 
the loss of not the abstract but the 
specific set-owning audience. 

The subscription TV advocates point 
to a study conducted by the now- 
defunct “Tide,” advertising trade mag- 
azine, which showed that agency 
people, smart public relations experts 
that they are, insist that what kind of 
television the public will get depends 
on the expressed preferences of the peo- 
ple in front of the sets. It is suspected, 
however, that the fine Machiavellian 
hand of some of the agency boys is tip- 
ping the scales against pay-TV. 

It is this author’s opinion that Zenith 
is the outfit to watch in the subscrip- 
tion TV struggle. They have the capital 
to swing such a deal and to wait out 
the interim setbacks. The company has 
been mulling over the problem of pay- 
TV and has been engaged in active 
work on the project since 1928. Today 
they have a crack staff, headed by Dr. 
Alexander Ellett, engaged on perfect- 
ing the medium and eliminating the 
bugs and loopholes. 

As of now, there’s little definite to 
report on pay-TV other than the facts 
that it’s been worked on for a long time 
and it’s not dead yet so only time will 
tell just what subscription service, if 
any, will be available on our living 
room screens. -30- 
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"101 WAYS TO USE YOUR VOM 
AND VTVM" by Robert G. Middleton. 
Published by Howard W. Sams & Co., 


Inc., Indianapolis. 111 pages. Price 
$2.00. Soft cover. 

Since any professional service shop 
has v.o.m.’s and/or v.t.v.m.’s on ‘its test 
equipment shelf and many hams, 
hobbyists, and experimenters count 
these handy instruments as valuable 
adjuncts to any electronic project, this 
book should find wide acceptance with 
both segments of the electronics “in- 
dustry.” 

Most readers of this text will un- 
doubtedly be surprised at the many 
uses to which such gear can be put. 
Aside from the standard circuit trac- 
ing and voltage and current checks, 
there are, as the title denotes, 101 ways 
in which v.o.m.’s and v.t.v.m.’s can 
work for you. The text is divided into 
seven sections covering equipment 
checks, d.c. voltage tests, ohmmeter 
tests, signal-tracing tests, a.c. voltage 
tests, d.c. current tests, and alignment 
applications. 

It is a fairly safe bet that even the 
most experienced “old timer” will find 
several new applications for these test 
instruments among the comprehensive 
listing provided by the author. 


* * * 


“FUNDAMENTALS OF RADIO TE- 
LEMETRY" by Marvin Tepper. Pub- 
lished by John F. Rider Publisher, Inc., 
New York. 111 pages. Price $2.95. 
Soft cover. 

While most texts on telemetry have 
been written on an engineering level 
this technique is beginning to play an 
increasingly important role in the lives 
of technicians and laymen, hence, a 
basic book on the subject was war- 
ranted. The author has assumed no 
prior knowledge of telemetry on the 
part of his readers and the only pre- 
requisite is a basic background in elec- 
tronics. 

The text material is divided into 
eight chapters, a bibliography, and two 
appendices. Topics covered include an 
introduction to telemetry, telemetry in- 
side the missile, multiplexing, telem- 
etry receiving stations, the recovery 
and recording of data, digital tech- 
niques in telemetry, telemetry data re- 
duction, and satellite telemetry. The 
appendices cover telemetry standards 
for guided missiles and magnetic re- 
corder/reproducer standards. An ex- 
tensive bibliography permits the read- 
er to make further excursions into the 
subject if desired. 

The lavish use of line drawings, cut- 
away diagrams, charts, tables, and pho- 
tographs helps to clarify the textual 
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Rad-Tel—Suppliers In Mail Order For Over 10 Years! 


1AX2 62 | 578 81 | 6BN6 .74 | 6SK7GT .74 | 12BY7 .74 
1B3GT 79 | 5U4GB 60 | 68Q/ 6SN7GT 65 | 1205 56 
185 51 5u8 81 CU6 1.25 6T4 99 12¢CU5 58 
1U4 57 | 5V6 56 | 6BQ5 .65 678 80 | 12cU6 1.06 
1X2B 82 | SYSGT 46 | 6B8Q7 95 | Ever ‘sq | 12206 1-0 
ae, | AB, | sett 78 | cwaor 57] SS 
SALS 42 | 6AF4 = 97 4 = yt 12L6 ‘58 
Save at | cane 99 | 6827 97 | exe 77 |_12SA7M 86 
3876 «655 | 6aks 495 | 8C4 «643 | veo «= 45) | 12SK7 74 
3BY6 55 /|6AL5S 47 | CBE. gAUS .83 | '2SN7_ .64 
3CB6 54 | 6AmMB 78 | 6CD6 1.42 | BAWB 93 | 12V6GT 53 
3CF6 60 | 6ANS -85 | 6CF6 64] 1ICY7 .75| 12W6 69 
3DT6 501 6AQ5 50] 6CG7 60 | 12A4 60 | 17AX4 67 
3V4s «58 | GAT6 §«=6.43. | 6CGB_— 77 | :12AD6 57 | 178q6 1.09 
4BN6 75 | 6ATS 79 66 | 12AF6 49 19AU4 83 
48Q7 .96 | 6AU4GT 82 | 6CN7 65 | 12AQ5 .52 
4016 55 | 6AU6 50 | 6C '57 | 12AT6 = .43 | 198G6 1.39 
4877 .96 | 6AUB 87 | 6CU6 1.08 | 12A 76 | 1978 80 
4CB6 59 | 6AV6 40 | 6CY7 71 | 12AU6 .50 | 258Q6 1.11 
SAMS .79 | 6BA6 .49 58 60] 25c5 53 
SANS .86 | 6BCS 54 | 6DG6GT 59 | 12AV6 .41 | 25¢D6 1.44 
5AQ5 52 | 6BD6 51 | 6DQ6 1.10 aan ~ 25CU6 1.11 
sare 80 | GBE6 55 | GDT6 53 | i5a77 ‘9, | 2516 57 
A 821 6BFG6 44 | 655GT 51 ; 35C5 «51 
RAD-TEL TUBES | 5807 97 | s8GeG 1.66 | 66 ©=— 67 | Jno, $5 | 35z567 60 
Individually Boxed! 5CG8 76 | 6BH8 87 | 6K6GT 58 | 12B&6 53 i 
NOT USED, NOT PULLED S5CL8 76 | 6BK7 85 | 616 84 | 12BH7 .73 | 50C5 53 
OUT OF OLD SETS 5J6 68 | 6BN4 57 | 684 48 | 12BQ6 1.06 | SOL6GT .61 
Every Rad-Tel Tube Is Ask For Tube Types Not Listed 


USE THIS AD AS YOUR ORDER BLANK 
SEND FOR NEW FREE BROCHURE OF TUBES AND PARTS 


Price | Type Price | Type Price | Type Price 


HI-FI 
AMPLIFIER 


BELOW DIST. COST COMPLETE, 


ive F 


dept. must accompany 
NO HANDLING CHARGE WITH THIS “AD. Subject to 


Radio & TV 
Broadcasting 


Good future in Electronics 
for men without a degree... 


More than ever before broadcast- 
ing is alive and growing. A few 
of the new industry problems re- 
quiring FCC licensed men are the 
greater use of directional anten- 
nas, growth of color television, 
and the developments of single 
sideband techniques. Such devel- 


Convert Your Present System to Stereo! 
RCA RS-151B 


@ For Stereo System 


tro’ pa 
Bass, Treble and Loud- 
ness Control e Nega- 


with toss 


22° “a $2085 Be og Ma 
quency yeopaune 4s 
Secas: 2-6 S: “i-sy3 


RAD-TEL TUBE C0. : 


NOT hype scm WITH ANY OTHER MAIL ORDER TUBE CO. 
TERMS: 25% ny all orders— bal. C.O.D. All Rng oy F.0.B. Newark warehouse. 


iW maximum. Fre- 


ELECTROSTATIC 3 ELEMENT 


itistis 524% 


pri 
e Built-in Crossover 
jetw id 


A ° 
peaker System 


Rated best A pietorey 

ance over units costing 

2 or 3 times more. Use © MAHOGANY 
= any speaker sys- (© WALNUT 


O BLONDE 


ng 
liant realism of highs. 
Con asily. 


bg attractive give grilles. Size 11% x 6 x 
SeessShies RECOMMENDED AND AVAILABLE 
p. from J. 


55 Chambers Street 
Newark 5, N. J. 
Mitchell 2-3147 


prior sale. No C.O.D.’s outside continental U.S.A. 


opments plus continued short sup- 
ply of qualified men spell oppor- 
tunity in capital letters. You need 
the fundamentals—and your FCC 
license. 


Write for our free Career Information 
Material today or send the coupon on 
page 27. 
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4900 EUCLID AVE., CLEVELAND 3, OHIO 


147 


SPECIAL SALE 
WILLARD STORAGE CELL 


can thiseed Srv. ssss,-1- 0m SaeOO 


Cont. Duty. 250 Mil. Int. Duty........ 
input 12V. Output 440V. 
Duty. 300 Mil. Int. Duty............. 


Pri. 110V. 60 Cy. Sec. 300-0-300 V. 125 Ma. 

12 Voit CT @ ; $ af ak 3 Amps 
ra 

2 Amps /Repiacemen $2.50 


BC 342 Rec. (also for 24V. Use)... .ea. 

Pri. 115V. Secs. 320-0-320V. @ 150 $2 95 

Ma. SV. @ 2 Amps 6.3V. @ 3 Amps... s 
Write for quantity prices 


FILAMENT TRANSFORMERS 


Prim. 115V. 60 cy. Sec. 6.3V. @ 20 

Amps. H-41” x W-4” x D-31/2"... -@a- $3.50 

Primary 110V. 60 
10 Am 


Primary 110 volts 60 og reece ad 

BAN Ret of GES tubes ss 98005 

Sec. 6.3 1 amp $1 19 
ea. 8 


fe ns a TET $1.19 
gigi 2 ARORA MRE ES: $1.19 
S for $5.00 


CHOKE—FULLY CASED 


5S HENRY @ 200 Ma 

5S HENRY @ 250 Ma.. 
12 HENRY SOO Mi! .... 
4 HENRY 900 Mi! ... 
G HENRY GOO Mil... - cnn neeeereece 


BRAND NEW OIL CONDENSERS 


MFD 600 VDC .50 2 MFD 2000 VDC 1.50 

3 MFD 600 VDC 60 | 4 MFD 2000 VDC 3.50 

4MFD 600 VDC .75 6 MFD 2000 VDC 4.95 

SMFD 600 VDC .80 8 MFD 2000 VDC 5.95 

6MFD 600 VDC .85 | 2 MFD 2500 VDC 2.50 

8MFD 600 VDC .95 1 MFD 3000 VDC 1.85 

: 2 MFD 3000 VDC 3.50 

10 MFD 600 VDC 1.19] 3 MED S000 VDC 6.95 
12 MFD 600 VDC 1.50] 4 mED 4000 VDC 3.25 
3x8 (24 MED) 2 MFD 4000 VDC 6.25 
600 VDC... .. 3 MFD 4000 VDC 8.95 

1 MFD 1000 VDC .60 | 4 mED 7500 VDC 6.95 

2 MFD 1000 VDC 85 .5 MED 7500 VDC 2.95 

4 MED 1000 VDC 1.35 | 4 MED 12.500 ” 19.95 

8 MFD 1000 VDC 1.95 2 MFD 12.500 ” 32.50 

10 MFD 1000 VDC 2.50 1 MFD 15.000 ” 34.50 
12 MFD 1000 VDC 2.95 | .92 mED 15.000 ” 3.50 
15 MED 1000 VDC 3.50 | “2 mFD 18,000 ” 49.50 
1 MED 1200 VDC .45] 4% MED 25/000 ” 49.50 

1 MFD 1000 VDC .75 | somFD 125VAC_ 2.50 

2 MFD 1500 VDC 1.10 4 MFD AC. .85 

4meD i VDC 1.98 |}320 MFD 330 AC. 1.95 

8 MFD 1500 VDC 2.95 150 MFD 330 AC. 4.50 

1 MFD 2000 VDC .85 18 MFD 440 AC. 2.50 


ai REDMOND BLOWER 

OV. 60 cyc. .3 Amp. 1600 Rpm. 334” 

Biower wheeil—Outiet 2” Ae gy A $1.95 
2 for $15.00 


SIGMA 5F RELAY 
16,000 ohm in dual 8,000 ohm coils. SPDT 
adjustable silver contacts and armature tension. 
Operates on 500 Microamperes or 
ee Ea. 3.95 


RELAYS 
Allied Relay 110 V. AC. DPST ..... ea. $1.35 
Allied 110V. AC 4PDT 10 amp 


COMERSES on ee ese nce vesscsessscs ea. $2.50 
Hermetically Sealed Relay Coil 110V AC 

60 cy SPDT Contacts 5 Amps....... ea. $1.50 
jg ay og M.S... cccesscces ea. 99c 

‘o' 

Relay Soe ee nds Lisanne in 
12 Voit DPDT DC Relay.........6. ea. $1.35 
SIGMA type 22RJC 8,000 ohms. 

Pvc — . . , in SEREERE EELS $2.49 
re 

pment 


G.E. Relay control, contains 8000 ohm 
ne Se 2 mils .10 for $9.25. ca. 9110 


LEAC A . 

DPDT Ceramic a. : a : pal +. -@a $3.45 
ae MALLICRAFTER “S” METER 
Rare tap! se peg RET $3.95 


PANEL METERS 


G.E.. WESTINGHOUSE, W.E., SIMPSON, etc. 


Pa Wa" METERS 3” METERS 
0-100 micro’ |||: :3:98 | ose mt be... 388 
2” METERS S-i80 mil BC... 1.3.88 


see 9 ° 
18-36 Volts DC...1.99 | R t 
oussvene.:: H “8 unnin Time Meter, 


SPERT! Pg at Syeee ace- 
u witch. 
ment in Antenna Unit ARTIS.” posh: 5 


3-12 MMF Erie Ceramic Trimmers......... 
Murdock Headphones—BRAND NEW 10,000 ohm 


UTC OUNCER TRANS. Pri. e 
25,000 ohm. 7 alee 


Sec. 1 ideal for mike 

or Lp AEE ea. 59c 
CUTLER-HAMMER TOGGLE SWITCH 29c 
SPOT (ST42D) 4 for $1.00........... ea. 


Write for quantity vrices 


Min. Order $3.00—25% with Order—F.0.8. New York 


PEAK | 


ELECTRONICS COMPANY, 


| 66 W. Broadway, New York 7, M. ¥., WO-2-5439 | 


presentation. For citizens with a well- 
developed bump of curiosity and ea- 
gerness to learn more about the scien- 
tific marvels of the space age, this 
largely non-technical treatment should 
enable them to get a good over-all pic- 


ture of the art. 
om * * 


“BASICS OF MISSILE GUIDANCE 
AND SPACE TECHNIQUES” by Mar- 
vin Hobbs. Published by John F.. Rider 
Publisher, Inc., New York. 142 and 
143 pages. Two volumes $3.90 each. 
Soft cover. 

These two volumes have been de- 
signed as a “basic course” in the elec- 
tronics of outer space probes and mis- 
siles. The first volume covers the prin- 
ciples of control and guidance, radio 
and radar command links, guide beams, 
Doppler and homing methods, funda- 
mentals of gyroscopy, inertial guidance 
and celestial navigation, computer ap- 
plications, actuators, and related com- 
ponents. 

Volume two in this set covers telem- 
etering, space exploration by optics 
and electronics, satellite theory and 
practice, satellite monitoring and 
tracking, as well as applications of 
earth satellites. 

The presentation is along the lines 
of this publisher’s “picture books” but 
the extensive pictorial material should 
not mislead the reader—this is not a 
“primer.” Those who work in some 
field of space electronics or have a 
fairly extensive electronics back- 
ground will derive the most benefit 
from these volumes. As an up-to-date 
source for current devélopment work 
in the field of space electronics, these 
volumes are highly recommended. 

oa a a 


“STEREO — HOW IT WORKS” by 
Herman Burstein. Published by Gerns- 
back Library, Inc., New York. 218 
pages. Price $2.90, soft cover edition, 
$5.00 in hard cover. 

This handbook could be classed as 
a primer for the nontechnical audio- 
phile who may have stereo equipment 
or plans to buy such gear but does not 
necessarily know all of the “why’s” 
and “wherefore’s’” involved in the tech- 
nique. 

Although the author has taken it for 
granted that his audience is familiar 
with general audio terminology (i.e., 
amplifiers, preamps, tuners, cartridges, 
woofers, tweeters, frequency response, 
etc.) his presentation of the subject of 
stereo starts from scratch. He defines 
and illustrates monophonic sound, bin- 
aural reproduction, stereophonic repro- 
duction, quasi-stereo, “hole-in-the-mid- 
die,” phantom channel, etc. as applied 
to two- and three-channel reproduction 
techniques. In addition to this intro- 
ductory material, the author covers the 
stereo effect, stereo on the air, stereo 
on discs, stereo on tape, stereo mike 
techniques, amplifiers and speakers for 
stereo, and installing a stereo system. 

Lavish use of graphs, line drawings, 
photographs of commercial equipment 
and installations, as well as partial 
schematics and block diagrams is help- 
ful in conveying the subject matter. 


Most readers of this magazine are 
thoroughly familiar with Mr. Bur- 
stein’s style and will find that this text 
is characterized by the same clear and 
concise presentation technique. 

* * * 


“SERVICING TRANSISTOR RADIOS" 
by Sams Staff. Published by Howard 
W. Sams & Co., Inc., Indianapolis, Ind. 
160 pages. Price $2.95. Soft cover. 
(Vol. 3.) 

This is the third volume in this pub- 
lisher’s series on current transistor 
receivers and covers models from twen- 
ty-three different manufacturers. In 
addition to providing the standard 
“Photofact” treatment for each of the 
receivers, the book also carries a sec- 
tion on the techniques of servicing 
transistor circuits and covers the com- 
parison of such circuits, coupling be- 
tween a.f. stages, power-output stages, 
negative feedback, phase inverters, and 
the public-address amplifier. Another 
section is devoted to basic information 
such as standard notation schematics, 
dial cord stringing arrangements, re- 
sistance charts, photographs of cabi- 
nets and chassis, alignment instruc- 
tions, and parts lists and replacement 
data. 

A cumulative index . covering all 
three volumes in this current series is 
also included to facilitate the location 
of the correct schematic. 

Technicians involved in the servicing 
of such transistorized equipment will 
find this manual helpful in speeding 
repairs and troubleshooting. 

es * * 
“ELECTRONICS FOR EVERYONE" by 
Monroe Upton. Published by The 
Devin-Adair Company, New York. 369 
pages. Price $6.95. Second revised edi- 
tion. 

When this book first appeared in 
1954 it garnered kudoes as a basic and 
readable text for the uninitiated. This 
newest edition still serves as a good 
introduction to the subject of electron- 
ics—one which might help the unde- 
cided select an interesting and reward- 
ing vocation. 

By presenting the “historical back- 
ground” of the art as well as outlining 
present-day applications which have 
evolved from such early discoveries, 
the author has been able to cover an 
amazingly wide field including transis- 
tors, television, radar, hi-fi, video tape, 
space electronics, and myriad other ap- 
plications of electronics. 

The style is informal, non-technical, 
and non-mathematical and there is no 
reason why anyone interested in elec- 
tronics (and that should include al- 
most everybody in this day and age) 
shouldn’t be both entertained and in- 
structed by this presentation. 

ca * * 


"MARINE ELECTRONICS HAND- 
BOOK" by Leo G. Sands. Published by 
Howard W. Sams & Co., Inc., Indian- 
apolis, Ind. 228 pages. Price $3.95. Soft 
cover. 

Since boating has burgeoned as the 
new “family hobby” marine electronics 
is a subject of interest to almost 
37,000,000 Americans who operate a 


= er .FrlmUC 


=_lUC(< wr OOS 


total of 7,330,000 craft of all types on 
the waterways in the U. S. 

This volume gives complete service 
maintenance information on the elec- 
tronic equipment to be found on. both 
large and small craft. Both boat owner 
and marine service technician will find 
this information valuable. 

Schematics, service tips, operating 
regulations and procedures have all 
been included to make this volume as 
comprehensive and self-contained as 
possible. Photographs of commercial 
equipment and installations amplify 
the text material. Two special 12-page 
fold-out maps which chart the location 
of all shore-based transmitting facili- 
ties serving the mariner are especially 
valuable for the skipper afloat. 

Compact enough to be stowed in any 
boat locker, this handy guide should 
be part of the standard equipment of 
all craft boasting electronic gear of any 


type. 


RECORD-SETTING 
222-mc. HAM CONTACT 


UNE 22nd was a new milestone in ham 
radio since on that day two-way radio 
contact on 222 mc. was made between 
the Hawaiian Islands and the mainland 
a record distance of 2540 miles! This 
surpassed by 1800 miles the previous 
record of 740 miles set in 1957. 

Contact between Palos Verdes, Cali- 
fornia (near Los Angeles) and Kahuku 
on the northern tip of Oahu was estab- 
lished on 222 me. by John Chambers, 
W6NLZ, and Ralph Thomas, KH6UK. 

Attempts at the record were begun on 
June 18th with Chambers and Thomas 
using other amateur frequencies for li- 
aison. The contacts lasted for 53 min- 
utes beginning at 9:30 p.m. (PDT). 
Successful two-way telegraphy commu- 
nication and one-way SSB were made. 
Chambers is an engineer employed by 
Douglas Aircraft at Santa Monica. His 
home at Palos Verdes Estates is 910 feet 
above sea level with a clear view out 
over the Pacific. 

In establishing the new record, Cham- 
bers transmitted with a 750-watt input 
while Thomas used the maximum 1000 
watts. Special receiving equipment was 
used at both ends. Special transmitting- 
receiving antennas were employed for 
the contacts, with both amateurs con- 
structing much of their own equipment. 

According to the ARRL, tropospheric 
propagation made the record-breaking 
contact possible. The quality of signals 
at both ends of the circuit indicated 
that weather conditions over the Pacific 
were responsible. 

Both men are old-time “record break- 
ers.” On July 8, 1957, using telegraphy, 
these same amateurs made contacts 
from the same locations on 144 me., 
also setting a new world’s record. 
Thomas, as W2UK at Rocky Point, Long 
Island, was among the leaders in the In- 
ternational DX competitions of the 
ARRL for several years in a row, back 
in the 1930’s. In 1953, from~ Bruns- 
wick, New Jersey, he embarked on a co- 
operative program of investigation of 
the possibilities of 144 mc. communica- 
tion by means of reflection of signals 
from meteor trails—a form of commu- 
nication now being exploited for mili- 
tary and commercial purposes. —3)- 


September, 1959 


WITH EVERY 12-PAK ORDER 


YOU GET THIS 


§ « PAKette 


Worth $10.00—Lektron’s Introductory PAKette 


Includes 8 categories: transistor, diodes, volume controls, resistors, disc- 
ceramic-tubular condensers, hook-up wire—all pre-packed in 8-compart- 
mented carryall to save you money! 


FREE! GIANT BARGAIN CATALOG | 
FREE YEAR’S SUSSCRIPTION 


Lektron’s Exclusive Poly Paks! 
Formerly $1 00 per pak! 


-SOCKET: 
be i shield- ee 20 HI-Q MOLDED pA 
inel. Ibs. Reg =-88¢ eB pi in — Me 


5 jal-gov’t eq 
70 TBLR CON’N’SRS to 1- ‘mt {0 S0ov. Bs. 88¢ 
[[] Barer, molded: to -5 mf neg. ; 
to fe Disc CONDENSERS 
$ ‘at fer-thin; up. to 
‘« 3.000 VDC. Reg. 83. 


Tinned, asstd. sizes, col- 

5. 20 PILOT LIGHTS 
CO ors. 2 Ibs. Reg. $ 0 Popular Aaanlight - ae 

min screw 

S BEA PLus-N- SACK types. 2 to 6V. Wt. 1 Ib. 
C PWLURS SCR'WDR'V’RS 
ers, C] ges of 5; “ ones 
ecision made, _ for 

wine “STRIPPER —— work. wt. 


4. 
FT. HOOKUP WIRE 


ae up => bry - 

229 hookup. ‘88¢ Go MICA CONDENSERS 
2 NPN TRANSISTORS ] 00025 to .01 to 1200V. 
2 Used in popular make <o. 6 BO =. 25 val- 
Pere hese, 000-1 S99 ¢ Counter 


30 POWER RESISTORS Resets mo- 
C] ag be ha too! ay: baa a yoy phy Reg. 38¢ 
3 ibs. 
LDED CON WEARING AID PHONE 
Asstd. Finest made. 
Wt. 2 Ibs. 


40 a. RESISTORS CJ Asstd. colors, insula- 
C] %” Ion Asst. val- tion. 2 Ibs. Ree. 88¢ 
Reg. te a *"2' VARI Loopsticxs 
60 COND JENSER SPCLI ‘= Adj. 540-1500 kes. 

Molded, paper, ceramic, Transistor "Fadia s- 88¢ 
=, on, mice. dise, var- ete. 1 Ib. 
able; =< on bs oni. BIT 
10 ROTARY SWITCHES aws, copes, 
(} * Assorted gangs. 3 BE. dri rit] fs; Ghepes. 
Reg. $12. 


Hand-power drills. 
73. RESISTOR SPCLI 
ww 


geo carbon, Large, varied assort- 
variable. min * 388¢ mont | aie dio-TV 
Ibs. $15 val. parts. 3 


40 PRECISION REwTRs 70 HI- Q RESISTORS 


Asst. carbon, W.W. 1%, Insulated, carbon; 1% 
y 1, 2W: 1 1». 88¢ C] too. 2 & lw, 10 ohms 
ae 19. to 10 megs. 2 Ibs. 
. neesy or code, ose Reg. $13. 
or radios, code ose 4 OUTPUT yy 3 
Cesranene: 2 lbs. BR¢ 50L6, ete. 3 Ibs. 
ex. & $8. Save over 80%. 88 
38- " — < Ser 
t x 1 RESISTORS 
Cj é b4ihs, x /eallbratcaggy Oo Pan By precision: 14 
case. Reg. $3 to 2W. 1 & 5%, to 
MINI GEIGER COUNTER 2 megs. 3 Ibs. Reg. 
TUB - on ed of radia- $25. 
J tion detection uses. 2 TRANSISTOR IF’S 
2” long, Ye” cia. ‘88¢ [] Double-tuned; cco" 88¢ 
15 ‘SEALED’ CIRCUITS C] ie. 


K. 
8 GERMANIUM DIODES 
CJ Glass-sealed, w/ilong Loop: 1 
leads, For hovby. 88¢ 53 & instr. 


HOW TO ORDER 


cient excess a 


ned. 
rated, net 30 days. 7*es 


C.0.D. orders, 25% down; 
bosTaL "zone ma address. (Canada postage, Sse! ist Ib. 


ORDER BY Fy oe we HEAD- 
sent pret tn sah See’ Sa 
- price with each item. nd 
Minimum 2 'S per order or M.O. including suffi- 


750,000 Pony PAKS Sold! 


POSTAGE STAMP MIKE 10 POLY BOXES 
CT) Crystal, 100 to 6,000 Cj Clear plastic, hinged 
eps. 1 bb Reg. 88¢ w/snap locks. As-g 


7. std. 1 Ib. 
6 SILICON ercess 40 “SILVER” MICAS 
Sylvania N Finest made condensers, 
1N23. Reg. $30, : pv > oti. val- 
ues. Axial leads 
RP ng Sie ee 
ing. 10 pen. & iba: 1S MOLDED TIP JACKS 


Red; for multitesters, 
ete. Uses std. tips. ‘8 
100 uses. 
8 SUB-MINI SOCKETS 
Mica-filled. For tran- 
sistors, sub-mini. “88¢ 


3" rk. 
2 ‘flea’ POWER MOTORS 
1% to 6 VDC; from 
penlite cells. Perm. 
age. s 1 
60 COILS, CHOKES 30. ‘PLUGS/RECPT’CLES 
IF, RF, ant., slug- oI Audio, power, line, bat- 
TC — too. 3 Ibs. My, spkr. 3 Ibs. 
Reg 
‘io. ELECTROLYTICS oBBY BENCH VISE 
Radio, TV. 10-500 mf Clamp wpe. 4 tables, 
to 450 VDC. 3 lbs, too. Ste 
Rew “88¢ 8 


S ROLLS MICRO-WIRE 40 SUBMINI COND’SRS 
[) 224 thru 32; for tran- For transistor, printed 


oH Sistor, sub-mini. circuits. Reg. 

1 ° 

12-HR. ‘SPACE’ CLOCK 10 VOLUME CONTROLS 

i aomweres Pe penlite cell. Some née sat agg 8: 
6 $8 val. Fo org: 2 a 

Hobbyists! 100 H. ALF. WATTERS 


. value carbon re- 


20 ARTISTS BRUSHES ai Asstd 


pure bristle; aa incl. 5%. ‘8 


100% 
i 1-6. 
2.50. Ree 88¢ 3" ‘SELENIUM ,RECTIPRS 
—_ ‘SCREWDRIVER SET mil, 
{ Ass ita. Hovac Seine. 88¢ 
1 ig 3.50 y Federa 
pace. 1 to. 8 88¢ 2 WUERTH SURGISTORS 


lis 
1500 pes. HARDWARE Protects tube life in 
Oo Nuts, screws, washers, : Fa Bn ag = 
t t 1 It built-in sec. ime- 
ete. fg ibs. eg 88¢ pase. 88¢ 
3 TRANSISTOR XFnRS 4 OSCILLATOR COs 
Submini size. oo Mini, transistor. ove 
t “ak to 600g: 
Reg. $10. kes. 
5 16- END WRENCH Ser 
Carbon resistors: 884 Box & open: thru 
incl. 1 Garten’ 7/16”. Kes. 134: Sog 
N 
Similar to fumed B2M. “40 HI-Q CONDENSERS 


eg long. Reg. 88¢ Finest percota. NPO's, 
$2. ly or T eras 1 bb. Reg 
oO sae r plastic friction, “ POWER wees Yay 
rubber, cellophane. 8 Oi Hi- -@ steel, %, 
(SEALED RELAY! 5" fona Red ‘8 
‘Sis 
in Jets; glass- 2 STRANSTR VARIABLES 
coke ,° {}3 sq, 2” shaft. Dual 
6VDC coil. For -88¢ 365 mmf. 1 ib.g 
cision circuits. 1 Ib. Reg. $3. 


133 Everett Ave. 
Chelsea 50, Mass. 


Aeronautical 
Electronics 


Good future in Electronics 


for men without a degree... 

Control zone radar, navigational 
systems, electronic landing de- 
vices, engine accessories, ground 
communication facilities — all 
these are a part of one of the 
brightest electronic fields of all— 
aeronautical electronics. Airline 
men, for the most part, need an 
FCC license. They must meet rig- 


orous training and experience re- 
quirements. First you need the 
fundamentals. Then opportunity’s 
door opens for you. 


Write for our free Career information 
Material today or send the coupon on 
page 27. 
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AND 


2 LATIN ABO at EMRE A 


SAriliatae 


ELECTRONIC 
ORGAN 


“4 for your HOME! 
BUILD-IT- 
YOURSELF 


SAVE! 


Now you can own a professional electronic organ and 
save up to 50% on an easy pay-as-you-build plan... 
The world famous ARTISAN ORGAN — in 14 models 
from the popular 2-manual Home entertainment style 
to the majestic 4-manual Theatre and Church style is 
now available in kit form. Simple step-by-step instruc- 
tions, pictorial diagrams and schematics make this an 
ideal spare-time project for anyone. 


FREE LITERATURE on REQUEST 


Get the Artisan Story before you purchase 
any Organ, Kit or commercial model 


New Home of 
ARTISAN ORGANS 


ARTISAN 
MUSIC HALL 


a 
——————_ COMPONENTS 


ELECTRONIC 
ORGAN ARTS, INC. 


4949 YORK BLVD., Dept. EW-3 
LOS ANGELES 42, CALIF, 


To help you 

MOVE AHEAD 

in INDUSTRIAL 
ELECTRONICS 


This Library makes plain methods used 
by today’s electronics engineers 

HERE S a Library to help you prepare for a top job 

in the booming industrial-electronics field . 
help you save time and work in your present job. Ex. 
perts give you basic theory, practices, and methods. 
They explain electronic circuits and devices, vacuum 
tubes, the analysis and use of electron-tube circuits, 
and provide a vast amount of other data on electron- 
ic equipment! 


INDUSTRIAL ELECTRONICS 
ENGINEERING LIBRARY 


4 volumes, 1998 pages, 1637 charts, 
diagrams, and illustrations. 


$29.50—payable on 


EASY TERMS 
In this Library are the sort of prac- 
tical facts that can help you step 
out in front of the “‘average’’ elec- 
tronics man—they give the kind of 
help that could very well mean a 
top-paying job in electronics work. 


You get practical data on electronic 
instrumentation, a wealth of facts on 
vacuum tubes, useful informa- 
tion on electron-tube circuits, 
and the basic laws of electronic 
motion. The basic knowledge 
here can be applied in radar, 
television, pulse communica- 
tion, and a* wide variety of 
general electronic control. Use 
coupon below for free trial-— 
no obligation. 


———_—— 
4 Big Volumes 
Cage’s THBORY AND 
APPLICATION OF IN- 
DUSTRIAL ELECTRONICS 
Harman’s FUNDAMEN- 
TALS OF ELECTRONIC 


MOTION 
Spangenberg’s Vacuum 
TUBES 


EASY 10-DAY e 

TERMS © FREE TRIAL | “lv; BizoTnon- 
| McGraw-Hill Book Co., Dept. ELW-9 T 
| 327 W. 41st St., New York 36, N. Y. | 


Send the Jmndustrial Electronics Engineering | 
Library for 10 days’ examination on approval. 
In 10 days, I will send $5.50; then $6.00 month- 
ly until low price of $29.50 is paid. If not | 
wanted, I will return books postpaid. 


| 

| 

! 

| 

! PE 55-0 008 e505 s Mien hc Weg elec ee ! 
| RR: 6 iebi vo 00 ost inctcescbnee ent . 
l CO cipVenuss caviceconct Zone... .State...... | 
es tie EEE ee ee ee Le 
| For price and terms outside U. S., | 
‘Pisa: McGraw-Hill Int’l, N.Y. C. ELW-9 
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HIGH-POWER TWO-WAY GEAR 

The Communication Products De- 
partment, General Electric Company, 
Lynchburg, Va. has unveiled a new line 
of transistorized two-way radio equip- 
ment which features high power, small 
size, and low battery drain. 

The new “Transistorized Progress 
Line” is being offered in units up to 75 


watts. From the 75-watt category the 


line ranges downward to 30 and 10 
watt units in sizes as small as 85%” 
wide, 12” long, and 4” high. 

The new equipment uses modular 
construction which facilitates replace- 
ment in the field. Plug-in terminals on 
all cable connections speed installation 
and interchange of units, To facilitate 
troubleshooting, plug-in transistors are 
easily removed enabling the technician 
to make circuit tests which usually 
can’t be made with transistors in place. 
All routine adjustments are accessible 
from the top of the unit. Plated- 
through printed circuit boards are com- 
pletely interchangeable on all units. A 
heavy-duty circuit breaker replaces the 
usual fuses. 

The first units to be offered will be 
for the 150-174 mc. band. 

Further information on this new line 
is available from Section P of the de- 
partment, P.O. Box 4197, Lynchburg, 
Va. 


G-E’S TRIPLE TRIODE 
The Receiving Tube Department of 
General Electric Company, Owensboro, 
Ky. is now in production on what is 


said to be the industry’s first triple 
triode receiving tube. 


The 6EZ8 can serve as a one-tube 


tuner for frequencies as high as the FM 
band. This 9-pin miniature has a cumu- 
lative plate dissipation of 5 watts yet 
is housed in a single T-6% envelope. 
The cathodes of two of the three sec- 
tions have a common connection; the 
third section’s cathode is brought out 
to a separate pin. Possible applications 
include r.f. amplifier, oscillator, and 
mixer; and oscillator, mixer, and a.f.c. 
tube. 

Each triode in the tube is rated for 
a maximum of 330 plate volts, 50 volts 
negative d.c. grid, and 2 watts plate 
dissipation. In typical operation with 
125 plate volts and minus 1 grid volt, 
each section has an amplification fac- 
tor of 57, transconductance of 4200 
micromhos, plate resistance of 13,500 
ohms, and draws 4.2 ma. 


TRIPLETT AMMETER 

The Triplett Electrical Instrument 
Co., Bluffton, Ohio is now etaring a 
new series of iii : 
matched, hand- 
size instruments 
as its ‘‘Little 
Triplett’ line. 

One of the in- 
struments in the 
new series is the 
Model 307 a.c. 
ammeter. The 
circuit features a 
built-in trans- 
former for use on 
60-cycle lines and 


permits measure- ; 
ment of current Pisam: by electrical 
appliances and motors, heating ele- 
ments, lamps, radio receivers, etc. 

The instrument has five a.c. ampere 
ranges: 0-1, 0-2.5, 0-5, 0-10, and 0-25. 
The circuit is housed in a fully in- 
sulated black molded case which meas- 
ures 2%”x4%"x 1% _". Posts extend 
%” below the case. 

The manufacturer will supply addi- 
tional details on request. 


“SEIZERS" 

Xcelite, Incorporated, Orchard Park, 
N. Y. has developed a new and versatile 
service tool which is being marketed 
as the “Seizer.” 

Curved or straight nose and six- 
inches long, the tool handles like a 
scissors. It will hold momentarily or 
clamp on indefinitely, and release easi- 
ly. The tool is designed to hold dial 
cords, pigtails and wires for soldering, 
act as a heat sink, pick screws or nuts 
and hold them, or reach remote cor- 
ners of a chassis. 

The “Seizers” are constructed of 
stainless steel, perfeetly tempered with 
precise box joints. The straight-nose 
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version is catalogued as No. 42H while 
the curve-nose type is the No. 43H. 
Distributors now have these tools in 
stock. 


PORTABLE TUBE TESTER 

The Hickok Electrical Instrument 
Company, 10524 Dupont Avenue, Cleve- 
land, Ohio has developed a new high- 
speed tube and transistor checker for 
electronic service applications. 

The Model 6000 features a snap-in 
master socket panel that provides for 
all tubes and transistors normally en- 
countered in service work. When the 
plate is removed an 11-pin socket that 


will accommodate new special tubes is 


exposed. Alternate socket plates are 


available to test foreign-made tubes. 
Tube quality evaluations are read 


directly on the 3-range micromho scale 
(0-3000,0-6000, and 0-15,000). Five neon 


lights indicate shorts or leakage be- 
tween elements and identify which 
elements are shorted. The line voltage 
is constantly indicated and can be ad- 
justed very quickly. 

The instrument is housed in an at- 
tractive red leatherette-covered port- 
able case with detachable lid and meas- 
ures 16%" x 11%" x 7%". The panel is 
gold anodized with red and black let- 
tering. 

Further information on the Model 
6000 is available from the manufac- 
turer on request. 


"SHAFT-KUT TOOL" 
Centralab, a division of Globe-Union 
Inc., 900 E. Keefe Ave., Milwaukee 1, 


Hallicrafters All-Band Receiver has 


io BFO Pitch. AVC- motor. 
MVC. AF & RF gain controls. Crys- 
tal Filter and Phasing control. 6 
Selectivity selections. Noise Limiter. 
Even has a tuning motor to sweep 
back and forth automatically! Was inal pack, w/ power sup- $149, 50 
2 RF stages & 2 IF stages. Output ply, fob Stockton, Cal. 

for phones from 6V6 drives a speaker 
nicely with any output xfrmr. Max. 


shpg cost to anywhere in U. S. is 
$8.00. is ready to use. With 60 cy 
power supply; includes dc for tuning 
With schematic and align- 
ment sheet. 3 are in use right now 
by National Radio Astronomy Ob- 


Time Plan: $14.95 down, 12x$12.55. 


ACTUAL PHOTOGRAPHS OF SQUARE WAVES ON 
DUMONT #241 5-INCH TEST OSCILLOSCOPE 


AT SO CYCLES 


AT 100 KC 


db 

a Input im ped. Gain Defi. Sens. Res se +3 
2M, 40 aa. i aren) ae: See! ,000 = 

x 2™, 40 mm vrms/in = 

Z 1M, 20 mmf. 3-000,000 cy. 
plates fed ous wy from both amplifiers. Panei 
terminals eye choice P or unbalanced tee connec- 
——— coaek asa for ¥, 21 for X. 15-30, cy 
rates. ‘est-voltage post 1.6v oR peo 60 cy. 


always dependab!i 65! net of Di 
4/2” panel has. room for Pong agen gk and ine 
puts. Sharp appeara =F on ene = of. ecked and 


an 
ti parts ‘hp eo 
7s a8 Mogg ome me rte Tia. np) é» $129.50 


Time Pay Pian: $32.00 cash and 12 mos at $9.10/mo. 


TERRIFIC BARGAINS in 


CONSTANT-VOLTAGE 
TRANSFORMERS 
End fluctuating line 
voltage! 

Sola, Raytheon, G.E. 


Seas oror se. red nf Dey test IA 96-94 eS, 
Abn Anoeles $141.50 
GU: ono v0 b Sb bc 4 8 Hh bebe ost Deas . 


Seive omens of al geide: ies i Le 
Shpo wt 260 ibs fob Harrisburg, Pa... - moe $147.50 


Raytheon 3 A: 230/440 v 1 ph 6O cy, steps down 
to 417 v Y 0-25. for 
360-540 Shoe 374 tat oom” he on 


Utah veep Cees raves veversepeserse $141.50 


@.E. 2.3 KVA: $7-63 


constant freq. Shpg $94 Ibs fob Seattie, Wn. 


ja 3011120 1% KVA: 5 
oe v 4xi% Ds. a i See ae 
| EE ee Pree ’ 


switch selected Lis) 116/417 'v 2 Bee ate 91.50 
' 


SCHEMATICS— CONVERSIONS 


FOR SURPLUS GEAR 


Send stamped addressed e 
ns aay new items. joueer a 7 
Aaa 250 for chart explaining 


NEW List E; 
Tech Manuals. 
Nomenclature. 


siren, mat ‘material Wont permenant is 20. Combine with 
it to exceed 


— 1959 


$850 TEST OSCILLOSCOPE FOR ONLY $69.50 


TS-34/AP. The Armed tagge - ¢ accepted 
bry: } hire 2 response i1 cy 


y / 
50/1200 Has all standard facilities, with 
pL aI 9c 10 cy to 50 ke, PLUS automatic-triggered 
sweep to show random or 
sweep. Compact, but the tens gives 5” picture 
equivalence. Exc. used, c' i 
ing suitcase, with reprint of the most important 16 
pages of the h manual. $69 50 
Shpg wt 40 ibs fob Los Angeles. ONLY.. . 
*Time Pay Plan: $18.50 cash and 12 mos at $4.76/mo. 


20-280 MC +.01% 


TS-174/U Crystal- -calibrated 
signal generator with AF mod- 
ulation, plus heterodyne-type 
req. meter, fi new and 
clean as a whistle. With all 
tubes Cc sealed 
crystal, and serial-matching 


ealibration book. Large, clear 


See, power qsery- Sheg w 
40 fob Los Angeles, Cal. 
Cosh price 
only . or . 
Time ‘Pay Pian: $22.75 cash 
and 12 payments of $6.23 
per month. 


VHF-UHF MmCROVELTER SIGNAL GENERATOR 


.an-2. ome 

rate $0: less than 

drift © Boi jometer-Brid: “ime 

tered CALIORA TED 

output Cw ° uv "7 
1 H Shan 1 uv 

Ext. pulse or sine mod., or 


cy. sed, 
checked out, w/eatibration 
charts and Phe te im of (Be 


manual. FOB Los Angeles. Grose 100 Ibe. Ibs. $89 50 
De ee ee . 
Time Pay Pian: $25.00 cash and 12 mos at $6.02/mo 

RT-18/ARC-1 


10-channe! xti-controlied 
tr-revr 100-1: 


vor 
avai lable to ee 
in 


solutely tike-new condition. 
i schematic. Shi 
bs fob Corpus 
Cnrieti, Texas . 
*Time Plan: Bre 
cash, 12 mos at $3.43/mo. 


California Buyers add 4% Sales Tax 


R. E. GOODHEART CO. 


P. O. Box 1220A 
BEVERLY HILLS CALIFORNIA 


ith 
Brand New, in original packing, 
 . PERE 
*Time Pay Pian: $3. 7S cash and 12 mos at $3.15 /mo. 


— ieee 4 AMPLIFIER 
32,000 KC 


oY, 
input 120 v, 60 fnciuides rect., 
f 


2 #6K7, 3 sets of 6 RF xfrmrs (ant., 2 RF), G-sect. 
tuning gana. band sw., 
r 


gain control, and in-Out sw. 


atio vernier tunin je illuminated dial ac- 


curately calibrated in, 5 overlapping bands, plus a 61/4"- 
pony, Het 180-division 
ead 


« ale. Input for doublet 
ground; pth 0 300 ohms. Shpg $29. 95 


wt 35 ibs fob Stockton or Seattie. ONLY. 
*Time Pay Pian: $4.45 cash and 12 mos at $2.38 / mo. 


DYNAM. MUTUAL- CONDUCTANCE TUBE TESTER 


$31. 50 


TUNING-FORK STANDARD FREQUENCIES FROM 
AMERICAN TIME PROD. UNUSED MODULARS 


Combination BENCH 
POWER SUPPLY & 400 
tandard 


6.3 ¥ 2.4 A, & 2 is isolated 712 ac, 1 A gach. All 
ag t 50/€ cy at os) 571177230 /T907 Si0/ 234/260 
New. uarant With schematic. 


Vv. 
40 Ibs. ait the 
¥ 


me. $97.50 


1000, 500, 250, 125, 
& 62% cy + 02% 


plug-in 
*s, 


binary i p count- 
downs, each usable from 
ic to 0. NEW. Tested 


power suppl: & contro! 
modification described in in- 
uction sheet you get. As- 


for Marine 
harp & hot. Less 24 
y to convert 
12 v. Sheet tells 
With all sche- 


= 
S. 
wh 50 Se hae Seve. "Shipped onty by © 47 95 
Railway Express collect. A rare buy at . 

*Time Pay Pian: $4.45 cash and 12 mos at $1.26/mo. 


“ONE DOLLAR..,. 


As much as $15 worth — Everything Brand New 
and sold to you with a money back guaraniee. 


DEDUCT 10% oFsitonover 
Plus a FREE SURPRISE PACKAGE 


1-5” PM SPEAKER alnico #5 magnet. $1 
1 — 4” PM SPEAKER ainico #5 magnet... $1 
1 = 3” PM SPEAKER ainico +5 magnet.........$17 
4—-RCA #1U4 TUBES also serves as a 1T4,...$1 
1—-RCA 70° FLYBACK TRANS. =75240....$1 
40 — ASST. PRECISION RESISTORS pest sizes $1 

| 

: 


35 — ASST. DISC CERAMICS best numbers... .$1 
20 — TUBULAR CONDENSERS .05-600v...... ones 
50 - ASSORTED FUSES popular sizes, «eee $1 
100 — ASST. “2 WATT RESISTORS some 5% 3 
70 — ASST. 1 WATT RESISTORS some 5% ...$1 
35 — ASST. 2 WATT RESISTORS «ome 5% ...$1 
50 - ASST. TUBULAR CONDENSERS ...... $1 
10 — 6° ELECTRIC LINE CORDS witn piues.. .$1 

- TV CHEATER CORDS with noth plugs, ..+ $1 
4— 50° SPOOLS HOOK-UP WIRE 4 coiors,...$1 
50 — STRIPS ASST. SPAGHETTI pest sizes, ..$1 
100 — ASST. RUBBER GROMMETS best sizes .$1 
100’ — TWIN LEAD-IN WIRE 300Qmeavy auty .$1 
50° — FLAT 4-CONDUCT. WIREmany purposes .$1 
25° — INSULATED SHIELDED WIRE ....... $1 
32’ - TEST PROD WIRE « jeluxe (rea or black). ..$1 


20 — ASST. TV KNOBS, ESCUTCHEONS, Etc.$1 
3 = ASST. TOGGLE SWITCHES |<. avat. etc. .$1 
15 — ASST. ROTARY SWITCHES 315 wortn.. .$1 
100’ — FINEST NYLON DIAL CORD pest size. $1 
200 — SELF TAPPING SCREWS <8 x 1%%”.....$1 
35 - ASST. RADIO KNOBS screw and push-on, $1 
100 — KNOB SPRINGS ~:anuard size 3%” x 1%", = 
100 — ASSORTED KNOB SET-SCREWS ..... 
25 — ASSORTED CLOCK RADIO KNOBS . £7 
600 - ASST. H'DWARE screws, nuts, rivets. etc $1 
35 - ASST. SOCKETS octal. roval and miniature $1 
50 — ASST. MICA CONDENSERS some in 50%.$1 
50 — ASST. CERAMIC CONDENSERS ” ....$1 
10 - ASST. VOLUME CONTROLS ess switcn.$1 
5 - ASST. VOLUME CONTROLS with switen. .$1 
100 — VOLUME CONTROL HEX NUTS....... $1 
20 - ASST. PILOT LIGHTS popular types ....$1 
10 — PILOT LIGHT SKTS. pavonet mr wired. .$1 
50 — ASST. TERMINAL STRIPS 1 3. 4 lue.$1 
10 — ASST. RADIO ELECTRO. CONDENSERS. $1 
5 — ASST. TV ELECTROLYTIC CONDENSERS. $1 
25 — ASST. MICA TRIMMER CONDENSERS. .$1 
3 — ELECTROLYTIC CONDENSERS 380-450. . . 
2 — ELECTROLYTIC COND. 10/40 — 450v... 
3 = ELECTROLYTIC COND. 50/30-150v...... 
30 - FP CONDENSER MOUNTING WAFERS. H 
10 - HV TUBULAR CONDENSERS .001—s000v$1 
10 —- HV TUBULAR CONDENSERS .005—3000v 3 
MICA COND. 20-Smmf & 15-2. mf....-+--- 
35 —- MICA COND. 20-50 mmf & 15-68 mmf......-- 
35 — MICA COND. 20-100 mmf & 15-270 mmf... .- - 
35 - MICA COND. 20-470 mmf & 15-680 mmf 1 
35 — MICA COND. 20-820 mmf & 15-1000 mmf. .... . $1 
35 — MICA COND. 20-2200mmf & 15-2400 mmf .... - $1 
35 —- MICA = 20-3300 mmf & 15-4700 mmf... . . $1 
M OND. ”-5800 mmf & 15-10000 mmf... . $1 
35 — CERAMIC COND. 20-5 mmf & 15-10 mmf... . . $1 
H 3s — CERAMIC COND. 20-25 mmf & 15-47 mmf... .$1 
"| 35 — CERAMIC COND. 20-56 mmf & 15-82 mmf... ..$1 
35 — CERAMIC COND. 20-160 mmf & 15-150 mmf. . .$1 
35 — CERAMIC COND. 20-270 mmf & 15-470 mmf. . .$1 
35 — CERAMIC COND. 20-1000 mmf & 15-1500 mri .$1 
35 — CERAMIC COND. 79-2000 ~+-f * 15-5000 mmf .$1 
50 — 100K2 2 WATT RESISTORS 5%...... $1 
50 — 470K0 3 WATT RESISTORS 10%..... $1 
10 — ASST. WIREW'ND RES. 5. 10. 20 watt ..$1 
3 —- AUDIO OUTPUT TRANS. 5016 tyve......$1 
3 - AUDIO OUTPUT TRANS. «xe or 6V6 tyne. $1 
3-1.F. COIL TRANSFORMERS 456 ke......$1 
3 - 1.F. COIL TRANSFORMERS 10.7 mc Fm..$1 
4- OVAL LOOP ANTENNAS ass’ t hi-gain types $1 
3 — LOOPSTICK ANT. ~ew f-rrite adiustabie .. .$1 
12 - RADIO OSCILLATOR COILS 456 ke... .$1 
3 — Y2 MEG VOLUME CONTROLS with switcn. $1 


: 
: 5 = 50K VOLUME CONTROLS :s« switch..... 


10 — SURE GRIP ALLIGATOR CLIPS 
LE < =e or 12”x18”" $1 
5 — SETS SPEAKER PLUGS wired........... 1 
10 - SETS PHONO PLUGS ond F PIN JACKS. .$1 
2 — $2.50 poor oe NEEDLES 10000 piavinss.$ 
5 —- DIODE CRYSTALS 2—1N21 2—1N22 1—1N64,$1 
3 = DIODE CRYSTALS :1—1No0, 1—1N64, 1—1N69 $1 
2 — SELENIUM RECTIFIERS 1—65 ma & 1—150 ma$1 
+ = Fig <5 TV COILS svrc. peaking. width, etc. $1 
SPOOL ROSIN CORE SOLDER«0/60 .$1 
= = SOcxer WRENCHES (Set)s /16” to 7/16".$1 
3-TV ALIGNMENT outs assortment #1... .$1 
3 — TV ALIGNMENT LS 
3-TVA 
- TV ALIGNMENT TOOLS assortment +5....$1 
= TV ALIGNMENT TOOLS acsortment +4,...$1 
315 “SACKPOT™ TELEVISION PARTS. ...$1 
Sainthtale SAR Pett aa 
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BROOKS RADIO <TV CORP. 
84 Vesey St., Dept. B, New York 7, N.Y. 
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Wis. is now offering a technician’s tool 
which permits the precision cutting of 
control and switch shafts to an accu- 
racy of %4”. 

In operation, the control or switch 
is inserted in the tool, the jig is set at 
the length desired on a scale, and the 
excess shaft is sawed off. The design 
of the “Shaft-Kut Tool” makes it vir- 
tually impossible to cut a shaft incor- 
rectly. 

The tool is constructed of case-hard- 
ened tool steel, designed to withstand 
the hard usage of a service shop. For 
price information or details on how this 
tool can be obtained without charge on 
the company’s special introductory of- 
fer with its “Fastatch’ FDK-100 dual 
control kit, write the firm direct. 


MAGNETORESISTORS 

Ohio Semiconductors, Inc., 1035 W. 
Third Ave., Columbus 8, Ohio has an- 
nounced the commercial availability of 
its recently developed semiconductor 
device, the “Magnetoresistor.” 

The Type MS-41 is a semiconductor 
in which the electrical resistance is a 
function of an applied magnetic field. 
It features a 10 to 1 change in resist- 
ance with an applied field of 10 kilo- 


gauss. Greater changes can be achieved 
at fields greater than 10 kilogauss with 
a linear dependency. At lower magnet- 
ic field densities the “Magnetoresistor” 
obeys an approximate square function. 

Important features of the MS-41 in- 
clude low noise, fast response time, and 
non-inductive design. The unit can be 


| used as a contactless potentiometer, 


| amplifier, voltage and current regula- 


tor in computers, squaring devices, 
modulators, choppers, and transducers. 

The company can now supply the 
units in experimental and production 
quantities. Write the manufacturer for 
full details. 


MARINE-B.C. RECEIVER 

Channel Master Corp. of Ellenville, 
N. Y. is now offering a two-band 
marine and standard broadcast port- 
able radio, the Model 6514. 

This 8-transistor set receives regular 
broadcasts from 540 to 1600 kc. in addi- 
tion to the marine communications 
band from 1.85 to 4.2 mc. This band- 
spread includes the 2-3 mc. marine 
band, some amateur frequencies, plus 
other communications services. 

The circuit is a superheterodyne and 
features eight matched transistors, 
two diodes, and one thermistor to pro- 
vide 10-tube performance. The circuit 
is powered by four 1%-volt penlite bat- 
teries. The receiver measures a com- 
pact 34%” x6%” x 1%” and comes with 
a telescoping external antenna for 


marine broadcasts, a cowhide carrying 
case and strap, extension outlet and 
earphone for private listening, and 
plug-in external antenna wire. 

A brochure on this and other sets in 
the company’s line of receivers is avail- 
able on request. 


CURRENT-SENSITIVE RELAY 
Filtors, Inc., Port Washington, N. Y. 
has announced the availability of a new 


current-sensitive relay in its “Powr- 
mite” microminiature relay series. 

Known as the “S” type, this new 
unit meets shock tests of 100 g’s for 11 
milliseconds and vibration tests of 
10-55 cps @ 0.6 double amplitude, 55- 
2000 cps @ 30 g’s. Double-pole, dou- 
ble-throw contact arrangements are 
available. The relay will operate over 
an ambient temperature range of —65 
to +125 degrees C. Contact rating is 2 
amps resistive; maximum pull-in and 
drop-out times are 5 milliseconds. 

Coils resistances from 185 to 10,000 
ohms are available as standard values. 
For further information, write the 
manufacturer direct. 


TONE MODULATOR 

James Millen Manufacturing Com- 
pany, Inc., 150 Exchange St., Malden, 
Mass. has announced the availability 
of a new transistor tone modulator, the 
No. 90751. 

A small package containing a tran- 
sistor oscillator and its mercury bat- 
tery plugs into the phone jack of a 
grid-dip meter to modulate the signal 
at approximately 800 cycles for appli- 


cations requiring a modulated signal. 
The modulator is turned on automati- 
cally when plugged into the grid-dip 
meter. 

For complete details on this new ac- 
cessory, write the manufacturer direct 
at the above address. 


"PACKAGED" SOLAR CELLS 
International Rectifier Corporation, 
1521 E. Grand Ave., El Segundo, Calif. 
has just released a complete line of 
solar cells and modules for the ‘“‘do-it- 
yourself” and hobbyist market. 
ELECTRONICS WORLD 
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Wher mounted in series or parallel 
configurations, these solar cells will 


power small electric motors and relays 
or can be used to replace drycells in 
transistorized radios for daylight op- 
eration in bright sunlight. The com- 
plete line includes a single solar-cell 
pack, a 2-cell module pack, and a 5-cell 
module pack. A typical 5-cell module 
will supply approximately 1.5 volts at 
35 ma. output in bright sunlight. 

All units are packaged in re-usable 
plastic boxes and are now available 
through the company’s 88 authorized 
distributors throughout the U. S. and 
Canada. 


CITIZENS TRANSCEIVER 

Dunlap Electronics, Inc., 764 Ninth 
St., Des Moines, Iowa is currently. in 
production on three models of its Cit- 
izens Band transceiver—standard, de- 
luxe, and commercial. 

All three models are being offered in 
both kit and assembled versions. The 
units feature crystal-controlled trans- 
mitter sections and two-stage i.f. crys- 


tal-controlled superhet receiver circui- 
try. The unit has an etched circuit 
chassis and the receiver includes a 
built-in squelch and noise limiter cir- 
cuitry. 

The deluxe model provides push-to- 
talk operation while the commercial 
version features extra rugged con- 
struction for trunk mounting with re- 
mote control head. This latter unit 
comes complete with 25 feet of remote 
cable, control head, shock-mounted 
base, and crystal for two channels 
(16 and 20). 

All models include tubes, crystals for 
one channel (channel 20), microphone, 
and power cord. The transceivers are 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Get practical training in New Shop-Labs of Coyne. 
pare for a better job and a successful future in a 

top opportunity field. Advanced education or pre- 

vious experience not needed. Employment service to 

graduates. 

= Enroll NOW—Pay Later 

Finance Plan and Easy Payment Plan. Also Part 

Time Employment help for students. 


FREE BOOK Clip coupon or write to address 
: ee eS ees one below for Free Illustrated Book. 

- . & . Guide to Careers’’—Describes all training offered. 
housed in grey wrinkle finish cabinets | No obligation and No Salesman Will Call. Act NOW. 


which measure %”x8"x9%”. The units B. W. Cooke, Jr., President wARTERED 
may be ordered for 117 volt a.c., 12 volt mm todd. | isso 
d.c., or 6 volt d.c. operation. —30— MEPSENISNMELEITIS Chicase, Dont. 69-60 , 
1 COYNE Electrical School 
OHIO HAMFEST tye ee ne Pkwy., Chicago 7, tl. 


‘ ° * Send FREE book “Guide to Careers” and details 
he Findlay Radio Club, WS8FT, will of all training you offer. However, I am capacity ; 


hold its annual hamfest on Sunday, | | im*erested in: 
September 13, at Findlay Riverside | ; © étvmeny CD) TELEVISION C BOTH FIELDS | 
Park. Advance registration is $1.00 per | | NAME................0.ceeseeeeeeees oa lt | 
family or $1.50 at the park. Informa- | | apDRESS...................0..000c00cc000 | 
tion and tickets are available from Fred | 
F. Flowers, WSUGE, 1307 S. Main Se., | (CTY --:-->:------>----- STATE.----------- 5 
Findlay, Ohio. —30L 


ANTENNA FILTER 
and FILTER BASE 


APS 


FB? 


Filter Base 
Antenna Filter Mixes Multiple Antennas 
Fixed Tuned Single Designed for Mixing 
Channel Design Non-Adjacent Channels 
Sharp Selectivity in any Combination 


For complete information send for Catalog F1102 


SURFACE and FLUSH 
MOUNTING OUTLETS 


OB-700 Series 


OP.615 High Power Output @ 10,000 Hour 
Tubes @ Long Life Silicon Rectifier © 
Separate Tilt and Gain Controls for 
Each Band 


The Skill’s 


Built In 


Response Flat from AM thru VHF Bands 
Complete AC Isolation 
Available in 75 and 300 Ohm Plug 

and 300 Ohm Screw Type 


RATEO 


= = a) 
®. ©. Box 287 Bladensburg, Maryland 


FREE Send for booklet on Design and Installation of Master Television Antenna Systems APpleton 7-9585 


September, 1959 
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BC-603 FM RECEIVER 


C. : 
Govrr. neconb... 19S | 


688—FM RECEIVER—27 to © 
WH sed: $2 “te 


39. i Cc se 7.9) 
BC-604 re ener, te *. : 
: $4.95—Ne-New: $7.95 | 

FT-237 ‘Mounting for Trans. & fhe. x 
ceiver—Re ase} ee 
FT-346— 
DM-34 12 V VD 
DM-35 Dyn. F/B BC. de4-604 whenes UF 05—R-N: 9.95 
AC POWER SUPPLY PS-603 
Cuteat 220 VDC 80 MA & 24 

AC 2 Amps. Tube Rectifica- 
tion; mounts on rear Plug of 
BC-603-683. Can be adapted 
te other Receivers— 

KIT: $10. 00 Wired: $14.95 


ie to 225 MC Western Electric 

UHF CONVERTER M Converter. Plug in unit. Cov- 

= Freq. 100- a mc. with 30 MC resultant frea. $ 
uneable dial. or — contro! using py 

175670 tubes. Voltage required: 150 VDC 6.3 VAC. 

Shielded in cast aluminum. Size: 7% x 6% x 9%”. 

Tg SERS jew > $34.95 


RADAR DIRECTION FINDING OSCILLOSCOPE 
- IP-94/APA-\7: Amplifies and gives 
visual indication of the relative bear- 
ing of radar or radio signals in the 
Freq. range of 250 to 1000 mega- 
cycles when used in conjunction with 
a receiver covering the same range. 


ay be adapted to use on other Freq. 
or converted to an oe Lee with 1/5JP2 
Cathode Ray Tube, 2/6AC7, 2/6H6, 1/6SH7, 1/68J7, 
1/6V6, & 2/2X2 tubes. Voltage , a. . 115 Volt 
400 cycle & 24 Volts. Price......... Used: $12.95 


KEYERS, TELEPHONES, HEADSETS, MICS. 
| 2 pe Used: yee 4 “se 
TS-!3 Handset, w/PL-55 & PL- ~* .U: $2.95— 95 
T-17 Microphone ........... Use $3.08 New: a95 
CM-1-SC Hand ‘Carbon Mie. ~Montie type..New: 6.95 
EE-8 Field Telephones..Used: $12.95—Reeond.: 16.95 
BD-71 Switehboard—6 Line... .. a? $14. 95—New: 24.95 
+ 72 Switehboard—i2 Line...U: $24.95—New: 34.95 
oa 
H- 


29 Control Unit....New: $6. 35—W /Mandset 8.95 
52 Control Unit (Patch Found.) U: $1.95—N 2.95 
6/0 Headset—8000 ohm..... U: $1.95—New: 2.95 


Cade Practice Tapes, Inked Paper—t5 to Set. We: : 16.95 
J-45 Tel. Key with cord and plug.......... 1.50 


COLLINS ART-13 TRANS.—$49.50 


2 TO 18.1 MC—100 WATT—PHONE, CW, MCW 
The most desired Set on the surplus market—Easily 
converted to 10 Meters (See Surplus Conversion Manual 
No. 2—$2.50). — By | A. selection & it 
Channels in the Line-Up: 1/837, 
1/8 813, 2/1625, i mas 6VG. me att, B27, 
wa 2SA7. AC Power Supply requirements: by me 


400 VDC/225 MA & 1250 VDC/250 MA. Size: 
Zi x 16 8 i Wt.: BAA a aren USED: $49.50 
Price—Same as above—e Tubes...... 30.00 


DY-12/ART-I8 24 V. Dyn, w/Filter & Relays: 12.95 
BATTERY PACKS— POWER arenes 


- For 12 Used: 10. 
PE-237 Pow. Supply F/BC- "1306 mn GRC-9.Used: 14.95 


PULSE ANALYZER And osensecsers 

IP. sneer a: {1A RADAR PULSE 
ANALYZER with repetition Freq. of 
200 to 6000 CPS with either a ne 

tive or positive pulsed signal. as 
calibrated dials for pulse width & 
rate. Used with APR-I, APR-4, 
and other receivers. Also can be used 


e required: 115 
cycle & 24 Ve its.. USED: $19.95 


RECEIVER S$: : 
BC-788 Localizer Ree.—108.8 wo 110.8 MC. Used: $ 7.95 
ARB-Reeeiver—i90 to 9050 KS........... Used: 18. 


cameos VARIETY of SURPLUS 
EVER OFFERED! See CATALOG F-59! 


Address D. RN @ All Prices F.0.B., Li Ohio. 
Minimum Grier $5.00, & 25% Deposit on ail ¢.0.D.'3 


FAIR RADIO SALES 


Direct-Coupled Amplifier 
(Continued from page 43) 


ply voltage during the current peaks. 


Construction Hints 


The amplifier is constructed on an 
aluminum bracket and mounted inside 
a 5”x 4” x3” aluminum box. No power 
switch is used since the total power 
consumption is only 6 watts and it is 
economical enough to leave the ampli- 
fier on continuously. The power tran- 
sistor and the rectifier transistor are 
stud mounted, using mica and fiber 
washers for insulation, at the bottom 
of the bracket where the path length 
for heat flow to the outer case is short. 

A “universal” line-to-voice-coil trans- 
former is used instead of a power trans- 
former because it runs cooler. All the 
a.c. wiring is inside the power-supply 
compartment to prevent hum pickup 
in the input circuit, which is entirely 
within the amplifier compartment. 

Any of several types of power tran- 
sistors can be used in the output stage. 
The basic requirements are a d.c. cur- 
rent gain, hrz, equal to 60 or more at 
0.5 ampere collector current and leak- 
age current, Icso of less than 4 ma. 
with 15 volts between the collector and 
base at 50 degrees centigrade. 

The Honeywell transistors specified 
in the parts list are readily available 
from the company’s sales offices 
throughout the country. The types 
CA2D2 and CBI1F4 are wide-tolerance 
variations of the 2N1263. For 12-volt 
operation with a 16-ohm loudspeaker 
the 2N1263 is to be preferred. The 
2N1263 is a $6.15 transistor while the 
CA2D2 costs only $1.35 and the CB1F4 
costs about $3.50. While some of the 
automobile types such as the RCA or 


CBS 2N301A could probably be used in 
this circuit, these have not been tried 
so specific recommendations cannot be 
made. 

The only critical transistor is Vs. 
Practically any power transistor or 0.5 
ampere silicon diode can be used for 
V.. Use of the automobile-type transis- 
tors, suggested before, would require 
some modification of the circuit layout 
in order to accommodate the larger 
physical size of these units. 


Connecting the Amplifier 


Before plugging in the transistors 
check all the circuits with an ohmme- 
ter. Then plug in V; and V2 and con- 
nect the output to a loudspeaker hav- 
ing at least 6 ohms d.c. resistance. 
Avoid the use of clip wires as even a 
momentary short circuit at the output 
may burn out a transistor, usually V2. 

For satisfactory performance the sig- 
nal source should have less than 10,000 
ohms internal impedance even though 
the input impedance of the amplifier is 
500,000 ohms. The required input volt- 
age for full output is 0.8 volt r.m.s. 
which may be obtained from a tuner or 
a preamplifier. A transistor tone-con- 
trol preamplifier is ideal, but most of 
the vacuum-tube preamplifiers avail- 
able have a feedback-type output stage 
which is suitable for this amplifier. 

After applying power, check the d.c. 
voltage across the speaker. If this volt- 
age is between 2.5 and 3.5 volts d.c., the 
amplifier can be assumed to be working 
properly. If the hum output is exces- 
sive, it is advisable to change V; and 
possibly V, because hum can be caused 
by a leaky transistor. 

The listening quality of this ampli- 
fier within its power handling capabil- 
ity should be the same as that of fine 
vacuum-tube amplifiers, with the added 
“plus” of greater reliability. —30-— 


Fig. 6. Top curves shows maximum voltage vs frequency delivered to 2-way speaker 
system at 2 per-cent total harmonic distortion. Middle curve is with a 6-ohm re- 
sistance load. Lower curve is low level response with 6-ohm resistance load. 
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ELECTRONICS WORLD 


New Audio 
Test Report 


LAB TESTED 


NEW G-E VR-227 STEREO CARTRIDGE 


NE of the most uniform stereo 

cartridges, channel-for-channel, in 
frequency response and channel sep- 
aration is G-E’s new VR-227. Such 
uniformity can only be obtained by 
meticulous production and extreme 
efforts in quality control. 

Although basically the same design 
as its previous model, the VR-227 in- 
corporates many new features, such 
as: new stylus assembly for optimum 
compliance, new damping block as- 
sembly for better tracking, and new 
triple shielding to reduce hum pickup. 
These are the basic changes but we 
have been advised that there are oth- 
ers, although minor in nature. All in 
all, they do add up to G-E’s goal of 
producing a stereo cartridge that will 
attain recognition equal to that earned 
by the company in the monophonic 
magnetic cartridge field. Time alone 
will tell, but from what we have 
learned in checking two samples-of the 
most recent design, the firm should 
be successful in reaching this goal. 

There are two stereo cartridges in 
G-E’s new line—the VR-225 for profes- 
sional-type tone arms and the VR-227, 
which we checked, for use in record 
players. Basically, the differences, ac- 
cording to the manufacturer, are as 
follows: The 225 has a .5-mil diamond 
stylus, 20 to 20,000 cps + 3 db fre- 
quency response, 4 X 10° cm/dyne lat- 
eral compliance, 2.5 < 10° cm/dyne 
vertical compliance, and 2 to 4 gram 
tracking force. The 227 has a .7-mil 
diamond stylus, 20 to 17,000 cps + 3 db 
frequency response, 3 X 10° cm/dyne 
lateral compliance, 2 X 10° cm/dyne 
vertical compliance, and 5 to 7 gram 
tracking force. Both cartridges are to 
be used with a 47,000-ohm load and 
have easily replaceable styli, like their 
well-known monophonic counterparts. 
The new designs are variable-reluc- 


tance magnetic type phono pickups. 

Since the professional model was not 
available at the time of testing (it 
should be available by the time this 
gets into print), we had to be content 
to check the record-changer version. 
The results exceeded our expectations. 
As can be seen in the accompanying 
graph, the frequency response from 30 
to 15,000 cps (limits of our test) was 
within 2.25 db of flat. The channel 
separation should be of particular in- 
terest to those who desire maximum 


The Model VR-227 with .7 mil stylus will 
retail at $24.95 while the Model VR-225 
with its .5 mil stylus will cost $27.95. 


possible separation between channels. 
This adds depth, or let us call it spa- 
ciousness, to stereo reproduction. 
There are differences of opinion on 
this point but we would prefer a chan- 
nel separation of about 18 to 20 db 
right straight across the board from 
1000 to 15,000 cps. This is impossible, 
at least at the present time, to obtain 
from any cartridge to date. The G-H# 
cartridge provides about the best chan- 
nel separation available of any that we 
have checked with the exception of the 
more expensive ESL cartridge in the 
frequency range from about 5000 to 
9000 cps (reviewed last month). 


Westrex 1A test disc was used for frequency response and channel separation data. 
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IKC, 
FREQUENCY-CPS 


Now on sale 
at all 
newsstands 


Or use coupon 
below today! 
Only $1.25 


You'll enjoy such features as: 


e STEICHEN’S MIGHTY SHOW-— 
“PHOTOGRAPHY IN RETROSPECT” 

Brilliant 42-page portfolio on Edward 

Steichen’s panorama of photographic 

achievement — selected from the perma- 

nent collection of New York’s Museum of 

Modern Art. 


@ COLOR ESSAY OF THE YEAR—Marilyn 
Monroe portrays the movie sirens of yester- 
year in Richard Avedon’s spectacular color 
presentation. 


e GIANT ADVERTISING AND ILLUSTRA- 
TION SECTION — The top advertising and 
magazine editorial pictures of the year! 


e INTERNATIONAL PORTFOLIO—70 pages 
of outstanding color and black-and-white 
shots from all over the world! 


e PRIZE WINNERS — The best from the 
year’s outstanding contests. 


e COMPLETE TECHNICAL DATA ON ALL 
PICTURES—and much much more! 


Now in its tenth straight year—here’s the 
world’s most eagerly awaited photographic 
publication! It’s the 1960 PHorocraPrHy 
ANNUAL—a handsome showcase of the year’s 
greatest photographs. 


Buy your copy today at your 
newsstand—or use this handy coupon 
to bring the brilliant 1960 PHotoGrarHy 
ANNUAL right to your doorstep. 


Ziff-Davis Publishing Company 
Department EW 99 

434 S. Wabash Ave. 

Chicago 5, Illinois 


Please send me a copy of the 1960 
PHotocrarHy ANNUAL. | enclose $1.25, the 
cost of the PHotocrarpHy ANNUAL plus 10¢ 
to cover mailing and handling charges. 
(Foreign $1.25 pius 25¢ mailing charges) 
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TEL-A-TURN 


Speeds TV Repairs 
Nets Bigger Service Profits 


‘“‘Have used my Tel-A-Turn several months 
now and can truly say it's like having a couple 
extra hands. Wonderful, too, for trouble-shoot- 
ing a set from top to bottom! Saves a lot of 
wear on nerves as well as TV parts! No more 
broken parts caused by chassis slipping. In 
other words—it’s TOPS!’’ Mr. F. C., Michigan 
Tel-A-Turn holds sets 9” to 25” wide and up 
to 200 Ibs. Ideal, too, for servicing amplifiers, 
record changers, and other electronic equip- 
ment. 


Direct Factory-to-you Price 


Mail coupon TODAY for descriptive, illus- 
trated folder, telling how you can make more 
profit with a Tel-A-Turn service cradle in your 


ROGERS MFG. CO., Dept. EW-99, Lindsey, Ohio 
Please send me free folder about Tel-A-Turn. 

Nome 
Addr 
City. State 


“Stop playing your pancakes 
and start eating them, or I’ll 
take away that Jensen Car- 
tridge!”’ 


Listening tests did not show up any 
flaws such as distortion and tracking 
problems. In fact, we reduced needle 
pressure to 3 grams and found no diffi- 
culty in having the cartridge track 
loud passages. At this pressure the 
output voltage was 5.8 mv. at 5 cm/sec. 
recorded velocity. At greater pres- 
sures this output should be somewhat 
higher. The tonal quality is smooth 
without any noticeable coloration. 

Let us not forget that we checked 
the non-professional unit. It is ideal 
for use with those record players that 
require greater stylus pressure for 
proper mechanical operation. We 
would not use it with the finest equip- 
ment in that the 6 gram pressure re- 
quired is harder on stereo records than 
the lighter pressure would be. With 
this in mind, we will be looking for- 
ward to G-E’s professional model with 
its even better expected over-all per- 
formance. 


NEW UNITED AUDIO 
Imported Record Player 


HEN it comes to record changers, 

we always felt that we had seen 
every possible combination of mechani- 
cal operation and that really not much 
new and exciting could be expected. 
We were foolish in this belief but then 
we never really gave too much thought 
to foreign producers who do, on occa- 
sion, come up with surprising ideas. 
On the other hand, it is rather difficult 
to beat the Germans and Swiss when 
it comes to precision workmanship and 
unique mechanical designs. 

One of the best stereo record chang- 
ers that we have seen to date will soon 
be imported from Germany and mar- 
keted in this country by United Audio 
Products as its Model DUAL-1006 
Turntable/Changer. It is a dual unit 
in that it can be used as a record 
changer, intermixing any size record 
up to a total of ten (all the same 
speed), and then by replacing changer 
spindle with a shorter one, the machine 
operates as a single-play turntable. 

As a changer all records are piled 
over the center spindle. During the 
change cycle all records of the stack, 
with the exception of the bottom one, 
are lifted by the spindle action, to thus 
divorce the weight and pressure of the 
stack from the bottom record. The lat- 
ter is then released for descent to the 
turntable. Finally, the stack is then 
eased down to the original position, 
placing the next record in proper posi- 
tion for next play. In short, the stack 
is not held in position on the spindle, 
but rather it moves up and then down 
again, simulating an elevator action. 
This method does not chip the edges of 
records nor enlarge the center holes 
as may be done with other types of 
changers. 

Proper needle drop for various size 
records is accomplished by one of the 
most novel methods we have seen. 
After a record drops, the arm moves 
towards the center of the record and 
drops on roller feeler guides which ex- 


CRYSTAL CONTROLLED 
CONVERTERS 
POLICE © FIRE © COMMERCIAL 


For use with 
12 V. Transistor type 
car radios— 
26-50 MC. 


$24.50 


Can be self installed in seconds. Other 
models for 152-162 MC available. Also 
complete line of conventional powered 
converters, tuners and receivers. 


A practical converter for emer- 

gency use with powered home 

or otte Se a over 12 
le -5 or 

108-174 MC... 9109 


Also available crystal con- 
trolled up to 54 MC. .$18.95 


ORDER TODAY OR WRITE FOR LITERATURE 


KUHN mame teddy: 


20 GLENWOOD 


WANTED! 


Equipment, 
Components ‘or Parts! 


If you have something to sell, let 
ELECTRONICS WORLD readers 
know about it in our classified 
section. It costs very little: just 
50¢ a word including name and 
address. Minimum message: 10 
words. For further information, 
write: 


Martin Lincoln 
ELECTRONICS WORLD 
One Park Ave. 

New York 16, N. Y. 


Attention, Volt-Ohm -Mill iammeter Users! Are You 
Sure That 280 Volts Are Not In Fact 310 Volts? 


When your meter reads 280 V on the 1000 V scale the 1 RUE ae 
can be anything from 250 V to 310 V. This is a different way of sa 

ing the following: a good quality VOM has an accuracy of 3% of "hn fl 
scale on DC nook hg on AC. The « 30 Volts error above is 3% of 
the 1000 Volts 

The meter over ta is sbeus THE SAME IN AMOUNT at all points of 
the seale. It is big in relation to th oases y alues on the low end 
of the seale. For the values upper scale t) is same error 
is i. significant. It is not are Pomibie to read on the upper seale 
for greater accuracy Timited number of VOM ranges. 
But’) YOU CAN HAVE more fs pier. eee, of measure- 
ment, and greater use of your VOM almost f e asking. 


Give Us Half-an-Hour of Your Time al We'll Give 
You Up te 18 More Ranges on Y our Present V.0.M. 


Even the beginner can follow our illustrated easy step-by-step in- 
struction. No mechanical wert on the meter case, no new holes to 
drill or sgh oo — 


—— you lore. The 


yy will look exactly like bef 

will bet a Rag Wy eer YOU CAN ‘ise NOW 18 
MORE" VOLTAGE E AND Cc 

sauD ge! your name an h this ad, yh oes $1 
for ¢ instruction on SIMPSON 260 vom. Resul: 

FREE wie the coter: ALL ABOUT VOM's—a Ref. wetetin full 
of info on VOM. Inquire about instructions on other VOM 


NEW WORLDLABORATORIES,P.0. Boex127,Astorial.t. 2.6. ¥. 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 


RADIO SERVICING AUTOMATION 
TELEVISION SERVICING | 
BLACK & WHITE—COLOR 


APPROVED FOR VETERANS AND SURVIVORS 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 
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United Audio Products DUAL-1006 
imported record player which will 
retail in this country for $69.95. 


tend down from the head beyond the 
stylus tip. The arm then moves out- 
ward with the roller guides riding over 
the top of the record. When the feeler 
guide reaches the edge of the record, 
proper stylus position is obtained. 

For manual operation one has two 
choices—either to use the push-but- 
tons for conventional single-play op- 
eration or to simply use the separate 
manual switch, in which case the arm 
can be lifted and moved back and forth 
at will. Automatic shut-off will oper- 
ate with either method. 

The DUAL-1006 is a 4-speed (16%, 
3344, 45, and 78 rpm) record player, 
including such features as direct gear 
drive; stereo-mono switch; built-in 
pressure gauge reading 2 to 10 grams; 
heavy duty motor; and self-muting cir- 
cuit. Three push-button switches 
(repeat, stop, and start) simplify op- 
eration while cycling, and automatic 
shut-off is possible with an unusually 
low 2-gram stylus pressure. 

There is one other feature that re- 
quires special mention as it is a key 
factor in a design that permits changer 


operation with as little as 2 grams sty- 
lus pressure. This is with regard to 
the tone arm—it is literally free-float- 
ing. A novel friction type clutch de- 
sign disengages the tone arm mechani- 
eally during all playing positions and 
engages only during start and stop 
operations. 

We played the changer off and on 
during a weekend and put it through 
as severe a test as is reasonably pos- 
sible. We suggest that anyone who is 
interested in a record changer for 
stereo hi-fi operation make sure that 
the dealer demonstrates this one for 
you. We used a Pickering “‘Fluxvalve”’ 
cartridge and had no trouble with hum. 
The wow and flutter is as low as in 
some professional-type turntables. 

As is particularly important with 
any mechanical device, continuous 
trouble-free operation is a salient fac- 
tor. It is impossible for us to pass on 
any specific guarantees. Just two days 
of operation doesn’t provide an answer 
to this question. 

There are two suggestions we plan 
to pass on to the manufacturer. Dur- 
ing any change cycle the turntable 
operates at 45 rpm. With certain 33- 
rpm records a portion of the first 
groove is playing before turntable 
speed drops down to 33 rpm. The other 
point to be mentioned is that the auto- 
matic shut-off failed on one out of 
three attempts. Both of these faults 
should be able to be corrected with 
slight adjustments. Since these record 
players have not as yet reached the 
market (at the time of this writing), 
the manufacturer will no doubt check 
these points carefully before delivery. 


Manufacturer's Comments: As you an- 
ticipated, simple adjustments control the 


RADIO ELECTRONIC 


SURPLUS 


BC603 FM RECEIVER 
20.-27.9 mc. Equipped with 10 push 
buttons for selecting channels. Cont. 
variable tuning over the entire range. 
Unit complete with tubes, built-in loud 
speaker, squelch circuit, head phone 
jacks, schematic diagram on bottom of 
case. Approx. weight 34 Ibs. 

Used Good.........sce00s $9.95 
Ue Paweeccseccccscvcce $12.95 


qendnecbhtiacenes nee $4.95 
Crystals (set of 80) for BC604 transmitter, 20 to 27.9 me 
POM 6-n cbs tee scsonccces cee nen $5.00 per set 
Manval with schematic for BC603 /BC604. 
COMB aad wsic bso dado ceddavittenweot $1 -00 each 


DM35 DYNAMOTOR: 1 2 Volt input, output 625V, .225A 


PE120 POWER SUPPLY 
6, 12 or 24-volt (specify voltage). 
Used with BC659 and 620............ $6.95 each 


TEST SCOPE—SYNCHROSCOPE— 
PULSE ANALYZER 


ID-59 /APA-11. Late production 
Modular subassembly construc- 
tion. Video amplifier is flat to 4 
mc. 3BP1 presentation. Test-scope 
sawtooth 25-20,000 cy. Has all 
normal test-scope controls. As 
synchroscope and pulse analyzer, 
accepts positive or negative puls- 
es. Video delay circuit permits leading edge of pulse 
to be seen. Calibrated-dial horizontal shift measures 
pulse durations from 0.5 to 100 microseconds. Sine- 
wave-osciliator calibrator measures recurrence rates 
from 200 to 6000 pps accurate within 0.4%. Built-in 
power supply requires 1 15v, 400 cy, 196 watts. Ex- 
ternal 60 cy power supply may be made to furnish plus 
350 and —1300 vde and 6.3 vac. In excellent condi- 
tion, with all 19 tubes, schematic with parts valves, 
parts-location pictures, operating instructions, theory ex- 
pi tion, and int e charts. Shipping weight 60 
Ibs. Used, good. Price each $19.50 


NO C.O.D.’s. REMIT FULL AMOUNT WITH ORDER. ALL 
PRICES F.O.B. PASADENA. 


C & H SALES CO. 


F 


NOW YOU CAN SECURE A 


HIGH SALARIED * TOP PRESTIGE 


CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 


ELECTRONICS is the fastest gro 
vancement in INDUS 


ARMED FORCES. 


paid more to start, and are advancing 


Trained electronic engineering technicians. 
LARGE CORPORATIONS from coast to coast, and BRANCHES OF 
THE.ARMED FORCES send recruiters to visit each graduating 
class at Bailey Tech, offering unusually high starting salaries. 
BAILEY GRADUATES ARE BEING HIRED for such fascinating and 
interesting work as technical salesmen, research and development 
of guided missiles, electronic business machines and automatically ®A!ILEY GRADUATES. 
controlled manufacturing plants, etc., also good RATINGS IN THE 


men who have spent four years in traini 

Resident training is easier and costs less than you may think! We | 

provide housing and part-time jobs while in school, plus free 1 
nationwide employment service for graduates. If you want to 

uickly enter America’s fastest growing and most exciting in- | 

dustry, write for free booklet ...no obligation. i 

9 1 

| 

l 

I 


BAILEY TECHNICAL SCHOOLS 


1651 S. Grand + St. Louis 4, Mo. 


industry in America today, This Minneapolis- 
creating unlimited opportunities for high salaries, with rapid ad- system controls hundreds 
Y AND THE ARMED FORCES for Bailey automatic manufacturing op- 
erations. Experience on live 
equipment is emphasized at 
Bailey and is another reason 
for the tremendous backlog 
of high pay positions waiting 


UP TO SEVEN TECHNICIANS are needed for every engineer... 
this, plus superior training is why Bailey Graduates are being 
more rapidly than many 


—-—-——-—-——--MAIL TODAY: 
Please mail immediately this free booklet without obligation 


ALARA SER 


Veteran Approved 


POWER SUPPLY 
KIT BARGAIN! 


Aravance 


twe 8 


RELAYS! RELAYS! RELAYS! 
110 VAC DPDT ¢v Dc SPOT rae 
esse bei diay _ 24 V AC SPDT 

110 Vv A AC 12PDT Sloma 41-4... 4.98 
tes nape 7s tetmr for 

110 V bed ae 

110V can DPDT é 

j 16,000 Ohm Plate, Si: 
Ceramic-Leach. 3.45 RO ow cat | 


12 V DC DPDT sae 
LARGE STOCK Ac. pe "RELAYS. 


aa ‘s vcT @ 

Ma., ver — . 

mounting ‘5 Make Ma chokes and $1.50 
condensers... . 

two 8 id, 00° Kit ae voC_2 amp output. . $3.95 


kick iis Solenoids re a ta ad 
115V 60 Cyc cont. duty, 18 L h $5.50 
cg Puls sie sonene ay ofodt 320. — 


POWE | McELROY 
TRANSFORMER | TAPE PULLER 


Ht Ay ey "a at a 


Fiat J AM Fy | 118v 
Fiat ciayeting. SPECIAL 3. im 
350 Mills. SPECIAL 7.95 | 4C-0C... $8.95 


CHOKES ee Corps 
FULLY CASED arphones 
Hi-tmpedance Dual 
$ ny? see me. = +4 Headset, complete w 
8 hy. ma.. 1.89 headband & Cord. Used 
10 hy, 150 Ma.. 2.19 —terrific Value $1 19 
20 Hy, 300 Ma.. 8.95 Per Set . be 
22 hy, 100 Ma 2.59 “2 for $3.25 


kkk Senetuanels kkekk 


ALL WITH 110 VOLT PRIMARY 


6.3 V... SE 25 Amp $3.95 
il Amp. .$1.25 35 Amp o* 5.75 
3 Amp... 1.85 12 V SEC. 2 Amp. soe Be 
S Amp.. 2.45 24 V SEC. LAmp..... 1.28 

12 Amp.. 3.25 24 V SEC. 3 Amp..... 1.95 


CO-AX RELAYS!! 
12 or 24V (piease specify). NEW. .$10.75 ea. 


RG-8/U CO-AX CABLE 
5S2-ohm impedance, 100-ft. length x 7.78 
—_ S9A/ = (72-ohm) with male and female 
BOR. OMB. « w o.0s's sous $2.45 4 


20 ™ voc 2.75 Mfd S000 VDC 's 
i Mfd 1000 Voc 60 i Mfd 7500 VOC 6.95 
1000 voc 7s 2 Mfd 10000 VDC 24.50 

8 Mfd 1000 VDC 1.60 i Mfd 12500 VDC 24.50 


12 Mfd 1000 VDC 2.75 


L-0-0-K! ore METERS 


1” METERS 0150 V AC..... 4.45 
o-1 Mm $3.5 0-1 Mill 1 l 44s 
o- bo 0 Micro- -amps 3 30 O-S Mills ...... 3.45 
0-500 Micro-amps 3.50 | 0-100 Mills... . 3.45 
0-5 Amp Ac (scale 
oo fe om marked 0-150). 2.95 
pono | ©-200 Mills . 45 
0-3 amps, RF... 2.95 | 200-0-200 V 3.45 
0-200 Micro-amps 2.95 | 300 Amps DC 
0-30 Milli-amps.. 2.95 | w/ shunt s 
0-250 Milli-amps. .2.95 10.0 to +60 Het 
0-300 V A 3.28 RUNNING TIME 
30-8 to + 6 OB. 3.95 mare 
icro-amps | 
null indicator.. 5.75 | 9-3899 SE si0v 7.08 
0-7.5 Vv ss 2.95 Comb w/fre 
0-150 V DC... 2.95 meter, SUF. 110 
3” METERS } YU OB. v0 bess 95 
0-200 Micro-amps 4.95 | 
OSB VAC....... 


xx SELENIUM RECTIFIERS *x 
—FULL WAVE BRIDGE— 


130/110 vas ingot . | 30/24 VAC input 


see RE £4 |} 4 amp ....... 1.15 
300 milis ...... 2.50 BD GUIES S40 0 0.04 2.15 
S00 mills ...,.- 4 ee eee 5.25 


SPERTI-VACUUM SWITCH: .. . 2.95 

TELEPHONE STUFF! 

4 WIRE TELEPHONE 89c 
COILED CORDS..... ....ss«e> ea. 


6 for $5. 
TELEPHONE DIAL Automatic Elec......... 3. 
| HAND SET W.E. TYPE Gi..... 6.39 
STEPPING RELAYS 


105 . Reg. supply 20 Ma. 
1 Meter 0-15 Ma; 5 Tubes (6SK7, VR10S, $19 15 
GHG, 5U4, GSN7) ONLY............ . 
ETER POTEN 


ete 
Single scale, electrically compensated, made 
rm Lewis ‘Eng. in L SE a 5 6's pie 00.8 $56.50 


118 V. 60 Cyc. input 12-14 A a 
output filtered and fully housed. 


&. 
Avi | tronics 


CALENDAR =e 


SEPTEMBER 18-19 


SEPTEMBER 21-25 


SEPTEMBER 22-24 


SEPTEMBER 23-25 


SEPTEMBER 25-26 


change cycle slow-down action and the sensi- 
tivity of the velocity trip which activates the 
automatic shut-off. The factory has been ad- 
vised, and will advance these settings. —3)- 


| 19 | 


of EVENTS 4&3 


SEPTEMBER 17-18 


Engineering Writing & Speech Sympo- 
sium. Sponsored by the PGEWS of the 
IRE. Sheraton-Plaza Hotel, Boston & 
Ambassador Hotel, Los Angeles. Pro- 
gram information from Jos. M. Cryden, 
Litton Industries, 336 N. Foothill Road, 
Beverly Hills, Calif, or Alexander M. 
Cross, Raytheon Co., Wayland, Mass. 


IRE Section Meeting. Sponsored by the 
Cedar Rapids Section of the IRE. 
Sheraton-Montrose Hotel, Cedar Rap- 
ids, lowa. David G. Berry, Collins 
Radio Co., Cedar Rapids, lowa, chair- 
man of program committee. 


14th Annual ISA Instrument-Automation 
Conference and Exhibit. Sponsored by 
Instrument Society of America. Inter- 
national Amphitheater, Chicago. Pro- 
gram information available from H. S. 
Kindler, % ISA, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


Industrial Nuclear Technology Confer- 
ence. Sponsored by Armour Research 
Foundation of IIT, "Nucleonics,".. and 
Atomic Energy Commission. Morrison 
Hotel, Chicago. Inquiries regarding 
program should be addressed to the 
Conference, % Armour Research Foun- 
dation, 10 W. 35th St., Chicago 16. 


Special Technical Conference on Non- 
Linear Magnetic and Magnetic Amplifiers. 
Sponsored by PGIE of the IRE, AIEE, 
and ISA. Shoreham Hotel, Washington, 
D. C. Program information from F. GS. 
Timmel, Westinghouse Air Arm Div., 
Box 746, Baltimore, Md. 


Ninth Annual Broadcast Symposium. Spon- 
sored by PGB of the IRE and AIEE. 
Willard Hotel, Washington, D. C. Pro- 
gram data from George E. Hagerty, % 
Westinghouse, 122 E. 42nd St., N.Y.C. 


Page Credit 
eRe ay British Information Services 
PRES ASS -Ford Instrument —_ 

38 (top right eS ay “County Sheriff's De 

pe BS SE re rr Pr rorree N 
gear ae etary yy Remington Rand 
40 eae eee Se , a i ation 
40 (center right) ...... ug rera mpany 
40 (center ie!) voubipe omubagelh 656% bins canst 1BM 
SAAD. aikackbeds ees cadenibnhod CBS Electronics 
ME tnd idakonpadsusdaaysshpednaie Bristo! Company 
| PORN Epes: U. S. Weather Bureau 
2g say i “Nyiaion Electronics, Inc, 
bottom) i ‘estinghouse Electric Corp. 
_ PARES Allen a Du a Laboratories, Inc. 

64, 65 ... .Ultravision Mfg. Co., Hawthorne 'N 
al Electric Co 


PHOTO CREDITS 


TEST EQUIPMENT 


We have moved—see new address below 


Frequency meter, 8.C. 221 th Orig. mrs 
eee eee sere esas esses s serene Ss 
RCA Rider Chanaiyst $$6.00; Wi Freq. Adaptor 
resi, Meter, TS1737UN, me. Orie: sao ee 
Book igi,’ doowelee” ine!" tno ; 00 
rye Fis, sapcds tpg sete : 38-00 


Sains cule 55 Ceaiee ane tates ee « . 69.00 
Freq. w-5 ¥s-i27/u, 375-7 : 45.00 
Sig. Gen. 1-208, iio, ve is. 19-45 Mc. :: 59.00 
Burmont” 208,08" inc n Pith’ iat probe $5.28 
' wi ' 
Dumont 224, 3 inch scope........ _ sepepaathahae 38.00 
Collins, 75A-1-2.$259.00 8.C.312,110VA.C. 49.00 
H.Q.-180 Rec. .. 195.00 8.C.342,110VA.C. 69.00 
H.Q.-120 Rec... 95.00 8.C.348,110VA.C. 59.00 
Super-Pre,, 779, with 140° V-Ne. supply... 85.00 
HNO Senior, with 4 coil sets, 110 Ve AG... S8:00 
Lettine 242,6 Mtr. $59. Millen 90801 55.00 
lobe Scout v ded 
Elmac AS4-H Mobile 79 58: 3 bx.38, . oe "38:00 
All of the above Buln 2 isin Sidice (78. aioe — 
(115 V. 60 Cy.) TRANS & 
(Fully cased) 
6500 V.C.T. 250 2.5V.-10 Amp. 10 
eter 1900 OV iis: 3-50 
1400, v.c.T. 400 Ma. . 
ipgrteer ee yy OT ae cae 
see. V.c.T. 200 7 Hy.-200 Ma. |: 1.95 
re eeeeeee “95 3s "ty -t00 Ma... 1.95 
15 V.C.T. 25 Amp. 7.80 32Hy.-40 Ma... 1.00 
RCA CSU-20A, F.M. 450-470 Mc. Xmit-Rec. 
BOGE «0a 4 o's aieGie Fea rear a 175.00 


ARC.S, 2 Mtr. Xmitt. $29.00; GF-12 kmité, > 


— Geeappermoratyyt aye otrrthe Figs 
Bc. C16" tran ter, jitter” Sy as gh. Mc. like 
ogee vr speech a 
Arc mitter, Power Su: 
fisies ose ar. ‘$45.80; Are 4, 2 intr 
Micband wile, mayt At = 
- ‘We je a m 
G.&. att Am noliner, “7 pere 
Solar eonstant mers 
$150.00, we -00; 
QJB echo ‘ignging, © mg new. 
ceiver $: .00; N Kee 5 yy eo 
REM Rec 2-20 Mc. -00; Mc . 


TBS Xmitter 60-60 Mc—less power sup ies 
$29.00; Receiver 110 V. A.C. $24.00; 


-Q. May 1958 for 
8.c. 603, F.M. Lg 


converted for 30-50 
M.C. New 12 V. $35.00; 115 V. A.C. .... .39.00 
ARR-2 Receiver 234-258 M.C. 11 tubes... --- 6.50 


with COD orders. FOB Hem, 


ALGERADIO ELECTRONICS CO. 
37 Greenwich St. Hempstead, N. Y. 


Enciose sufficient >ost. (excess returned) 25%, 
pstead. 


only 15c for this 
authoritative guide to 
building an 
inexpensive 
record 
library! 


reprinted from 
HiFi REVIEW 


Now—you can build a record library 
of hi-fi classics from the steadily 
growing catalogue of $1.98 releases! 
More than half a dozen big record 
companies are re-issuing great per- 
formances on the new $1.98 labels. 
You can have a guide to the best of 
these for 15¢—by ordering this reprint 
of a recent article in HiFi REVIEW. 
$< en am mniieraninniteiniipinindntemane iia 

r HiFi REVIEW, Box 1778R EW 99 | 
Church Street Station, N. Y. 8, N. Y. | 
Please rush my copy of the HiFi RE- | 
VIEW reprint on building a library of | 
$1.98 records. I enclose 15¢ to cover | 
postage and handling. 
! 
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Name 


Address 


City Zone State 


ELECTRONICS WORLD 
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RATE 


TEL 


\Sgsi¢ 


= 
og 


w $2333 


SE eae 


ARERR 
hab be 
~S1@}_y? | 


habe aad 


RATE: 50¢ per word. Minimum 10 words. November 1959 Issue closes September 10th. Send order and remittance to ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y. 


tions, missiles, computers, radar, automation. Start 
September, February, Valparaiso Technical Institute. 
Dept. N, Valparaiso, Indiana. 


BACHELOR of Science in Electronic Engineering. 
Degree in 4 years of Home Study. Pacific Inter- 
national College of Arts and Sciences, primaril 

correspondence school. Resident classes also carried. 
5719-U Santa Monica Boulevard, Los Angeles 38, Calif. 


WANTED: Tubes—special purpose and receiving. Top 
prices for Klystrons, Power Tubes, Thyratrons, T.V. 
and Receiving Tubes. Tubes must be unused. Also 
laboratory grade test equipment such as manufactured 
by HP and GR or TS and AN/UPM prefix. V & H Radio 
and Electronics, 2053 Venice Bivd., Los Angeles 6, Calif. 


SURPLUS Measurement Model 78 or 80 Signal Genera- 
tors. Also Federal 804. State Quantity, Price and 
Condition. Communications Service, inc., 3209 Canton 
Street, Dallas, Texas. 


CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiving, 
TV types, magnetrons, Klystrons, broadcast, etc. Also 

Y & commercial lab test and communica- 
tions gear. We swap too, for t or choice equip- 
ment. Send specific details in first letter. For a fair 
deal write, wire or telephone. sorry, 512 Broadway, 
New York 12, N. Y. WAlker 5-7000 


LABORATORY Quality id Ein a Military Surplus 
Electronics bought, sol ns Associates, 432 
Patterson Road, Dayton 9 


CASH for used thatome as Secalaain Transmitters 
and Accessories. yreger, W91VJ, 2023 N. Harlem Ave., 
Chicago 35, TUxedo 29, 


WANTED—Craftsman “Solitare” Amplifier in good 
condition. A. P. Akeriund, St. Charles, il. 


FM TUNERS, 88-108 1 ies SN tudes com: XK A 


$14.95. Grutmans, . C. 52, 


SERVICE business land, —— ch tools, a 

equipment. Established eto a ce year ay. 
per year. Price $8000 cas 

Shop, las, Ga. - 


case and at- 

tachable oo A say 279 34. tropteal Enterprise, 

Two Motorola base, Transmitters, One Mobile unit, 

antennae, hurricanetowers, etc. Excellent Condition, 
Bargain. "Box 3091 West Paim Beach, Florida. 

MAGNETIC T. at Bargain Casement Prices. Acetate 

ae he tac ee ae 


ag $3.40; 1200’—7” Rock. 95; —7" 
Reel’ 3 for * 1-9 for $3.95 1800’—7 


Mylar Base: 900’—5” Reel—3 for 

3 for'$10.60. Guarantees road sualiy~30— at0-is00e GPs 
60. qua 

satisfaction or money refunded 15 cents per reel 


P. P. handling. Florman 

Sveti, ee rk Se, hah an Inc., 68E West, 45th 
DIAGRAMS for repairing radios $1.00. Television $2.00. 

poe Dg ig model. Stanrem en ‘Box 672-R Ae Hart- 


TELEVISION Se’ F 
<4 ts $9.95 Plus shipping, Jones TV, 


RADIO & TT at manufacturers Guaran- 
tr free pee aa. Edison Electronic Tube 


Co., Menio Park, N 
Hi-Fi brani Free list Ree closeouts 
used one per your list. Hi-Fi 
Center, 1 gh Ave., Paoli, 


Counters, Intercoms, oe ee each Ut ee, Pre, 


Box 1665, tans C10 City, 


September, 1959 


ELECTRONICS! Associate degree—29 months. Tech- 
nicians, field engineers, specialists in communica- 


GOVERNMENT Surplus Snooperscopes, parabolic reflec- 
tors, Receivers, Transmitters. a list 10¢, Meshna, 
580 N.- Lynn, ‘Malden 48, 


TUBES—TV, Radio, Transmitting “and industrial Types 
= Sensibly Low Prices. New, Guaranteed, ist Quality, 
Top Name Brands Only. Write For Free Catalog or 
Call WAlker 5-7000, nay |  casiccts Corp., 512 
roadway, New York 12N, 


GIZMOS & Such of Still bias mg offer a limited 
number of BC779 Hammerlund super pros guaranteed 
to please at $74.50 e each. 

FOREIGN Auto Radio Distributor, FM-AM and AM, 
trade discount. Square Electronics, 150-60 Northern 
Bivd., Flushing, N. Y. 


TELEVISION Picture Tubes below wholesale. Year 
warranty. Write. Lee Sales, Box 437C, Bardonia, 
New York. 

FREE Brochure with prices. Customized Front Panels, 
Chassis, Printed Circuit Boards, Assemblies for your 
Electronic Construction Projects. Electronic Aids, Box 
137, Stamford, Conn. 

TELEVISION & Radio Tubes, Parts and Si Supplies Guar- 
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St., 
Rahway, New Jersey. 


STEREO Tape Rentals. For the very best at lowest 
prices. Write California Taped Music Assn., 763 
El Camino Real, Redwood City, Calif. 


TAPE Recorders, HI-FI Components. Sleep Learning 
Kits, Tapes. Unusual Values. gd Catalog. Dressner, 
69-02R 174 St., Flushing 65, N. 


AMPEX, Concertone, Crown, -anagia h, Presto, Tand- 
berg, Pentron, Bell, Sherwood, Rek-O-Kut, Dynakit, 


Others. Trades. Boynton Studio, 1ORT Pennsylvania, 
Yonkers, WN. Y. 


RECORDERS, Tapes, HiFi Components, Four Track 
Stereo Replacement Heads. nen. EFSCO, 270-E 
Concord, West Mempetesd, 


fe Reman as rn ¥ Fest 
evra ney Free Wholesale Catalogue. Carston, 
125-R E. 88, N. Y. C. 28. 


PRICES? The Best! Factory-sealed Hi-Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N. Y. 


DISGUSTED with “Hi” Hi-Fi Prices? Unusual Dis- 
courits On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
EVergreen 4-6071. 


INDUCTORS for Crossover Networks. 118 types “in 
stock. a for brochure. C & M Coils, 3016 Holmes 
Avenue N. W., Huntsville, Ala. 


ELECTRONIC and Aeronautical Engineering Technolo 


pA Year Courses. Bachelor of Science Degree 
oe pve. for miohty Institute in Southern California 
es you for high’ id positions in Aviation and 
ic Dae mployment assistance during 
school and after ous. Approved for Veterans. 
Northrop Institute of Tech- 

183 Arbor Vitae, Inglewood 1, California. 
— US, Powerful Modern Mathematics, Easy Prac- 
| Lessons, First Four $1. Mathco, 4256-3 Minmor, 

Clacinaatl 17, Ohio. 


USED Correspondence ee eee ee ee 
rented. Money > ree. 
Bought.) Lee hesuntatn, Pisgah, rae A, eames 
ENGINEERING and Art Degrees earned through home 
study. Electronics 


SPECIAL offer, complete correspondence course in 
Electronics, Television and Radio only $49.50. Ali new 
modern material. Formerly sold for $400.00. 43 texts, 
over 2000 pages. Limited number available. Write 
dept. EW, Electronics Training, P. 0. Box 764, Pitts- 
burgh 30, Pa. 

iF you have a background in Electronics, “but are 
having trouble passing FCC Phone Exams, my 12 
years experience as Chief instructor of Electronics 
School can help you over the hump. Not a course. 
Write me personally for free literature. Wallace Coor, 
1614M Morson Road, Jackson 9, Miss. 


WANT Free Overseas Job iInformation?? Write: Em- 
ployment Headquarters, 79 Wall Street, Dept. 8-8, 
New York 5. 


AMERICAN Overseas Jobs. High Pay. Men, Women. 
Transportation Paid. Free information. Write: Trans- 
world, Dept. UV, 200 West 34th St., New York 1. 


TV Picture Tube rebuilding plant and training pro- 
ram still available for many territories. on 
$3, -$11,000. Annual volume $25,000 to $100,- 
000. Windsor Co., 999 N. Main St., Glen ellyn, . 


JOBS Overseas! “Write Janecek | ‘Development Co., 
Hub Station, New York 55, 


EARN Extra money selling sScaticing ‘book matches. 
Free Samples furnished. Matchcorp, Dept. MD-99, 
Chicago 32, Ill. 


REPRESENTATIVES Wanted—High Commission. No 
door-to-door canvassing. Training by mail. Write to 
Fortuna Offices, P.0.B. 49, Vienna 1/8, Austria. 


FOREIGN Em loyment ‘Information—$1. Parks, ~ Box 
1665A, Lane City, Seattle 55, Wash. 

DISTRIBUTORS Wanted. Germany’s finest HiFi ‘Speak- 
ers and Stereo amplifiers. Cheshire Co., Parcus Str. 
10, Mainz, Germany. 4 Te ees ay Soren 
MAKE $25-$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Parti- 
culars free. National, 81-DG, Knickerbocker Station, 
New York. 


ALL Makes High ew Speakers Repaired. Amprite, 
ei: St., N. Y. 7, N. Y. BA 7-2580. 


OPTICAL Searaetes —Bequent ee Giant Catalog “EJ. * 
96 pages—Astronomical Telescopes, Microscopes, 
Lenses, Binoculars, Kits, Parts. Amazing war — 
bargains. Edmund Scientific Co., Barrington, N 


BARGAIN—12 ball pens 5. - Fee gift. W. Gill, 89.20 


74 Avenue, Brooklyn 27, 


DECALS—Trademarks, ie Sales, etc. Write Allied 
Decals, Inc., 8378 Hough, Cleveland, Ohio. 


WINEMAKING; Beer, Ale Brewin illustrated. $2.00. 
ton Books, Box 1242-TC, Sania Rosa, California. 


AMERENS 3,774 radio and television stations need 
part time help. 


Often no experience necessary. Work 
— time iy ay tec ician, camerman, prop- 


ions. Complete cops copyrighted instruc- 
tong $1.00," 00. “ert Zastrow eee. Aberdeen, 
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’'SCOPE ASSEMBLY 
ULTRA-COMPACT 
Only 414” High x 244” Wide x 
8%,” Deep 

BY2 ft. cabl d plug attached. Weight 31/2 Ibs. 
Cc ‘cguplete with 2API inege tube and Millen shield. 

as separate focus and intensity control—115 
VAC @ 400 CPS. (Can be converted to 60 CPS.) 
Mfd. by G.E. Useful as modulation monitor foun- 


Order No. PG-1 
pose no mooees aie nm an aso $6.95 


@ T-17 Microphone. NEW. Original Pack. . $4.95 


@ 2 Mtd. @ 4,000 VDC Capacitor...... $5.00 
@ DPDT 12VDC Relay. Type R-22......- $1.25 
~ 


ee D-Hvy Dty SPDT Knife Switch. $1 
se serie 12 voc pest ‘Relay (67 ohms). 
15 Amp. N.O. contacts. .......+++-+- $1.25 


AUTO TRANSFORMER 


Primary: 115/1/60—30 

Secondary: 115/117 119/121 /128/125/12 7/ 
129/131/135 @ 25 amps. 3.37 

Dimensions: 8 3/16” x 9 shee “ 5 13/16” 
(ORIGINAL COST OVER $100.00). Brand new, 
in government wrap. $i 

STOCK NO. AT-115-130. Price..... 5.00 


SHIELDED-ISOLATION 
TRANSFORMER 7.5KVA 


Primary: 115/230/1/60 cycles—with 10% Taps. 
Secondary: 115/1/60 cycles—7.5 KVA amade by 
American Transformer Company. Brand new; value 
$500.00. Net seamen Ibs. $ 

PRICE f.o.b. NYC nie * ove 150.00 


FTR TRANSFORMER 
“LITTLE GEM” 


Pri: 19,000 Ohms. Sec: 600 Ohms, 14%", 14”, 
2” high. Hermetically sealed. Brand new, original 
boxed. Mfd by Federal Tel & Radio. Ultra com- 
pact construction. Weight less than 6 ozs. Ideal 
for use as plate to line or line to grid, phone 
patch and telephone uses. Designed for audio use 
in the range from 250 to 2500 CPS. Catalog 
#GH-1202-2 

Price 49c each (lots of 10 35c each) (lots of 
100 35¢c ea.) (lots of 1000 20c ea.). 


SSB TRANSFORMER 


Same as used in W2EWL SSB Rig—March "56 
QST. 3 sets of C. T. windings for a combination 
of impedances: 600 ohms, 5200 ohms, 22,000 
ohms. (By using the centertaps the impedances 
are quartered). The ideal transformer for a SSB 
transmitter. Other uses: interstage, transistor, 
phone patch, line to grid or pate, high a notes 
h. 


choke, etc. Size only 2” w. x % 
Brand new. Fully shielded. Three “tor ores $2.50 
CORNELL-DUBILIER 


HEAVY-DUTY 12 VOLT 
POWER SUPPLY 


C. D. Model No. 3414. Heavy-Duty, 300 Volts 
D.C. Output at 335 MA. Vibrator Supply Units are 
made with the finest of components and best con- 
struction for long trouble-free use. All units are 
brand new, packed in original C.D. Jobber-Car- 
tons. Units come complete with two CK—-1006 
Rectifier Tubes and C.D. Vibrator. Only. . $15.00 


BINARY SCALER 


GE Model 4SN1B1. For industrial counting, in- 
terval timing, repeat cycling, nuclear applications, 
etc. Complete with 5963 tube. Scaler fits regular 
octal socket PPE TITS Ce eet rk ee $5.00 


fr. 
PRI.:—115_ Volts res 60 cycles. 
> jolts 


- "steam ad iPeeronpr ere $20.00 


@ RG-5S9/U Coax Cable (73 Ohms’ 
* Sa $4.00/¢ Feet-$37.00/M Feet 


@ GLAS-LINE. Piastie Guy W 
289/100 ft.; ft; $17. 34/600 ft. 
@ 4X150A @ Pa one @ $3.00/ 3E29 aA 
$6.00/ 8298 @ Ba: 00/ 813 @ $8.50/ 826 
@ 60c/ 404A $7.00/ 6C21 @ $10.00/ 
VR-150 @ 35c/ ure @ ate) 316A @ seer 
cai $1.00. Write free tube 


BARRY 
ealfiSies) TUBE HQS, | steterat% 


Secorete § Export Dept. ppamety expedites your | 
Vowstrlont wri 


All prices F.0.8. N.Y.C. S; 

All merchandise insured > SF arentee “ar aoa 
mdse. Ea Rocstvine tubes “Guarantesd 90 days— 
Beseiat FY.’ mtg. tubes guaranteed 30 days. 


SEND 25¢ FOR GREEN SHEET CATALOG 
ELECTRONICS 


BARRY CORP. 


512 Broadway, Dept. EW, New York 12, N. Y. 
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PRINTED IN U.S.A. ELECTRONICS WORLD 
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The Old Frontier 
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are in science, design, production 


The new frontiers are being exploited by companies 
which like Triplett have worked the frontier of elec- 
tronics for over 55 years. 

Working the frontier means being on the spot 
with the equipment to develop and maintain this 
hew made world. Triplett has a history of over 50 
years. of being first with the best in panel instru- 
ments and test equipment at a practical cost. 
Triplett is still working on the frontier of electronics 


with such innovations as these: 


Burton Browne Advertising 
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Triplett Electrical 
Ri f >! ET Instrument Company 


Bluffton, Ohio 
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THE ONLY ULTRA-COMPACT 


BB; “WAY wive- RANGE 


SPEAKER SYSTEM 


designed for true stereo 


HIGH FIDELITY 


Gives you bass so low you can feel it... bass you would expect 
from a conventional enclosure three times the size. Gives you 
balanced, full-range, flat response without attenuation or peaks. 


Ideal as an economical “‘first’’ system, 
an ‘‘add-on”’ or in a pair for stereo 


You need not be an acoustical engineer to understand 
why there is so much stereo value in this ultra-compact 
speaker system. The same exclusive features that have 
always made ELEcTRO-VOICE systems best for mon- 
aural are an absolute necessity for true stereo .. . and 
you get these vital features in the REGAL m1. 


Acoustically-correct enclosure is matched to specially- 
designed 12-inch LF driver for exceptional extension of bass 
response and unusual dynamic range . . . without sacrificing 
efficiency and without the need for unusually-large amplifier 
power. 


E-V Super Sonax vHF Compression Driver with exclusive 
Sonophase* throat design assures you of the smooth, spar- 
kling highs so necessary for precise musical blend and balance. 


E-V Diffraction, in both the Horn-Loaded Mid-Range Driver 
and the Super-Sonax Tweeter, gives you all-important 


(FWs01@ WP 


so essential for all-position stereo listening. By wide-angle 
(180°) diffraction, the higher frequencies are completely 
dispersed smoothly and evenly throughout the listening area. 
This insures proper fusing of the significant stereo sounds 
from two speaker systems in controlled and varying propor- 
tions . . . gives true depth and placement to the musical in- 
struments simultaneously, without spatial distortions... 
assures easy listening from anywhere in the room. Conven- 
ient but concealed ‘‘Presence”’ and “‘Brilliance’’ controls per- 
mit quick and easy musical balancing to room acoustics. 


Luxurious furniture-crafted enclosure is finished on all four 
sides for placement anywhere on shelf or floor. 


REGAL III. Complete 3-way system in enclosure, ready to use. Choice of 
Walnut, Mahogany or Limed Oak. Size 124%"d, 1314"h, 24’w. Net, $147.50 


ESQUIRE 200. Economical version of the 
Regal. Complete 3-way system in mod- 
ern enclosure, with single rear-control. 
12-inch bass speaker, special 8-inch 
cone mid-range driver, and Super-Sonax 
diffraction-horn compression tweeter. 
Choice of walnut, mahogany or limed oak. 
1242"d, 134%2"h, 24”w. Net, $111. 


See it — Hear it — Enjoy it — on Money-Back Guarantee. 
At your E-V high-fidelity dealer or write for Catalog No. 134 to Dept. 99-N. 


No Finer * © 
Choice than Slecheo LE 


ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN 
*Design Patent No. 182351 


